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This amazingly simple feature stands as an 
example of truly progressive and practical en- 
gineering research . . . functional design that 
gives contour farming a new impetus, a new 
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Ly a @=—s kind of accuracy for greater conservation bene- 
be jn eg fits. Yes, pivot action, built into the implement 
2 = itself just at the right point, permits these plows 


“= to keep all bottoms cutting at full width on 
curves ... without skidding or increasing draft. 
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Break-Away recouples 
by merely backing tractor 


Like pivot action, the Case Break-Away Safety Release is 
another advance toward faster, more efficient plowing. 
Stumps and stones that would damage fixed plows merely 
cause the Case Mounted Plow to uncouple from its fore- 
frame. Backing the tractor recouples it. A touch of the 
hydraulic control lifts it over the obstacle, and 
plowing proceeds. 


e@ For education, information and train- 
ing ...the advantage of teaching visually 
everything from good plowing to pond 
building, strip cropping to water spread- 
ing and farm safety to seed saving... 
Case has clear, vivid materials. To see 
what may help you from sound-color 
movies to illustrated charts, send for the 
booklet that describes them all, “Visual 
Aids to Modern Farming.” J. I. Case Co., 
Racine, Wis. 
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SHEFFIELD. STEEL - 


HOW 10 
TIGHTEN UP ON FARM 


Faced with the challenge of boosting farm 
profits, ag engineers are looking for new 
production tools to reduce operating costs. 
And among the most important tools on 
any farm are its buildings. 


The answer to this need for low-cost, func- 
tional farm shelter is steel buildings. Mod- 
ern farmers can’t afford to spend the time 
needed to erect old-fashioned conventional 
structures. Steel buildings go up fast. In- 
experienced farm hands can do the job 
quickly and easily with ordinary wrenches. 


Because they’re fire-resistant, steel build- 
ings can be put close together in a com- 
pact layout. And as a farm’s needs change, 
these buildings can be moved or added 
to without loss of materials. 


A steel building like this machinery shed can be 
put up by an inexperienced crew in a few days 
after the foundation has been laid. This includes 
installation of all doors and windows—which can 
be added wherever and whenever needed. 


ARMCO STEEL CORPORATION NW; 
® 


PRODUCTION COSTS 


Steel buildings painted white outside re- 
flect the summer sun, help keep interiors 
cool. No other uninsulated building ma- 
terial gives better results. This means more 
comfortable quarters for livestock and 
better working conditions for the farmer. 


To keep building maintenance at minimum, 
many manufacturers of steel farm build- 
ings use Armco ZINCGRIP—a specially 
zinc-coated steel that gives long protection 
against rust. In 18 years of service, ZINC- 
GRIP has proved itself as the dependable, 
low-upkeep steel for farm use. 


If you are designing steel buildings or 
equipment, you can obtain further infor- 
mation on this special sheet steel by sending 
the coupon below. 


ARMCO STEEL CORPORATION 

564-A Curtis Street, Middletown, Ohio 
Please send me: 

CD More information on Armco ZINCGRIP Steel 
(J Names of manufacturers of steel buildings 


C) Booklet—"'Care and Use of Sheet Metal 
on the Farm" 


Name 


| 


Company 
Address 


Se ee eT 


MIDDLETOWN, OHIO 


ARMCO DRAINAGE & METAL PRODUCTS, INC. + THE ARMCO INTERNATIONAL CORPORATION | 
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ONE 


means better service 


Standardizing on Chain Belt for all your drive 
and conveyor chain needs, means better service 
for you. You are assured of consistent top 
quality ... you simplify ordering and inventory 
procedures ... you can specify from a complete 
line that offers the right chain, attachment and 
sprocket for every requirement... you get the 
selection assistance of trained sales engineers. 
Your local Chain Field Sales Engineer will 
be happy to assist you with your chain 
selections. Call him or mail the coupon. 


Aluoys the one best chain 


for each service 


CHAI RX) BELT 


CcCcomMPAN YW 


+ foe i: 


District Sales Offices in all Principal Cities i. 


i ir! a : : 
— _ eens <S 4 ‘ 
Kas CHAIN BELT COMPANY 54-403 


4680 W. Greenfield Ave. ee 
‘Por 
Sigs 


Milwaukee 1, Wis. 

Please send me literature on 0 Roller Chains; 0 Detach- 
able Chains; 0 Sprockets; Chain Attachments. 

0 Have a Chain Belt Man call. 
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‘When Tractor Hydraulic System 


"=" WICKERS., 


Balanced Vane Type Pump 


Under the very best conditions, cold weather puts a strain on starting 
equipment. Every part of the engine is stiffer, and the cold seriously 
decreases the power of the starting battery. If the hydraulic system has 
a pump with fixed teeth or lobes, this starting load may be seriously 
increased above normal. 
Vickers Balanced Vane Type Pumps start at practically no load. At rest 
and at normal starting speeds, the sliding vanes are retracted ... only 
after the engine fires do the vanes extend and pumping begins. As a 
result, cold weather starting is much easier when a Vickers Vane Type 

FEMPER ATURE DEGRFFS EARRENHEIT 


Pump is used. Curves based on comparative tests of a Vickers Vane Type 


Get in touch with the nearest Vickers office for full information. Pump and an equal capacity pump with fixed teeth. Oil used 
. in both was SAE 10W premium grade. 


+ + + + + + + 4 


a 
PUMP WITH 
FIXED TEETH 


TORQUE 


a ee ee ae! 


(Left) Schematic diagram of Vickers Balanced 
Vane Type Pump showing how sliding vanes 
are retracted at normal engine cranking speeds. 
No oil is pumped and there is practically no 
starting load. 


Vickers Balanced Vane 
Type Pumps for mobile 
equipment are available 
in five basic sizes, 15 
normal delivery 
ratings and a 
variety of mount- 
ings. Ask for new 
Catalog M-5101. 


(Right) Similar diagram of Vickers pump 
showing how pump vanes are extended when 
engine is running. Pumping then begins and 
continues at all engine speeds. 


6628 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION - H RA 
3516 OAKMAN Bivp. » DETROIT 32, MICH.  — amnE 


Application Engineering Offices: ATLANTA * CHICAGO AREA (Brookfield) * CINCINNATI * CLEVELAND + DETROIT * HOUSTON + LOS ANGELES 
AREA (El Segundo) * MINNEAPOLIS »+ NEW YORK AREA (Summit, N. J.) * PHILADELPHIA AREA (Media) * PITTSBURGH AREA (Mt. Lebanon) + 
ROCHESTER + ROCKFORD + SAN FRANCISCO AREA (Berkeley) * SEATTLE + ST. LOUIS * TULSA * WASHINGTON + WORCESTER 
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How LAN BELT CHAIN sakes 


Sood farm machinery better 


A EXPERT ENGINEERING AND FIELD TESTING. To build both high 2. LABORATORY CONTROL. Every chain bearing the 
efficiency and long life into drives and conveyors, Link-Belt main- Link-Belt trade }—— mark meets rigid uniformity 
tains an engineering staft of unequalled ability and experience. New specifications. Our modern laboratory continuously ex- 
developments are thoroughly field-tested. plores new manufacturing refinements to increase chain life. 


_— 


ce 
3. ACCURATE MANUFACTURE. In & i , a8 
the world’s largest chain plant — 1) " | | 
modern, specialized machines provide Seiad A 


the economies of large-scale mass : . a 4 Hh 


aaaassee 


production, yet maintain high accu- 

racy. Continuous inspection safeguards s S j 
tolerances and finish of every length > el Y tee 
of chain. i . \ 


SE 


CP GLES 


me 


4, COMPLETENESS ASSURES LOW-COST, PRACTICAL ANSWERS. 4 
With Link-Belt’s broad line of chains and sprockets, farm e 
machinery manufacturers are sure to get the one chain that’s if 
best for each application. Next time you're faced with a drive 

or conveying problem, look to Link-Belt’s complete line. Call 

your nearest Link-Belt office for full information. 


Class 400 
Pintle Chain 


1 Link-Belt Double-Pitch Precision 
vale eae Steel Roller Chain 


Standard-Pitch 
Precision Steel 
‘a Roller Chain 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. 3 

To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 2 eA 

Factory Branch Stores and Distributors in All Principal Cities. Export Office, 

New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 
South Africa, Springs. Representatives Throughout the World. 
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A report to you about men and machines 


that help maintain International Harvester leadership 


GREAT NEW 
McCormick 


FARMALLS 


16 Models 


Dynamically styled and feature packed with such ad- 
vanced IH developments as Farmall® Fast-Hitch, 
Torque Amplifier Drive, completely independent 
power take-off, Farmall Touch-Control, and new 
hydraulic Farmall Hydra-Touch. The wide range of 
sizes, each with a complete line of McCormick equip- 
ment, enable each farm operator to tool up for pro- 
duction of his particular combination of crops... on 
any size farm... for the greatest productive capacity 
and efficiency in power farming history! 


All 5 with FARMALL Fast-Hitch! 
--- Just back!...Click!...GO! 


THUMBNAIL SPECIFICATIONS—Write for free, illustrated catalogs containing complete information. 
CAPACITY 


FARMALL 
CUB 


100 
200 
300 
400 (gas) 


400 (diesel) 


*DRAWBAR 
HP 


PTO 


Transmission 
Driven 
Transmission 
Driven 
Transmission 
Driven 
Completely 
Independent 
Completely 
Independent 
Completely 
Independent 


IMPLEMENT 
CONTROL 


Touch-Control 
Touch-Control 
Touch-Control 
Hydra-Touch 
Hydra-Touch 


Hydra-Touch 


SPEEDS 
3F, IR 


4F, IR 
AF, IR 
10F, 2R 
10F, 2R 


10F, 2R 


PLOWS 


(Bottoms) 


*Estimated maximum belt and drawbar horsepower, corrected to 60° F. and barometric pressure of 29.92 inches of mercury. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors... Motor Trucks... 


CULTIVATORS 
(Rows) 


1 wide 
2-4 narrow 
1 wide 
2-6 narrow 
2 wide 
4-6 narrow 
4 wide 
4-6 narrow 
4 wide 
4-6 narrow 
4 wide 


4-6 narrow 


Crawler Tractors and Power Units... Refrigerators and Freezers—General Office, Chicago |, Illinois 
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"Our Steel Building 
is one of our best investments" 


says Harold Schoeman, Cedar Falls, lowa 


@ In November of 1953, during a 
very dry season, Mr. Schoeman lost 
one of his large barns in a costly fire. 
‘“‘When our barn burned to the 
ground,” says Mr. Schoeman, “we 
realized that a wooden structure is 
a handicap and very dangerous to 
other buildings in such a disaster. 
Having a large herd of purebred 
Guernseys to shelter, we immediately 
pianned to replace the lost building.” 


After considering the low cost of 
steel and the low maintenance on it, 
Mr. Schoeman decided to buy and 
erect a 36’ x 172’ clear span utility 
type Steel building. The major part 
of the building houses his Guernseys 
and the remaining space is used for 
storing machinery, fertilizer and 
feed. ““We are now convinced,” Mr. 
Schoeman says, “that it is one of our 
best investments.” 

For dairy cattle housing, machin- 
ery and other storage, Steel buildings 
are ideal. They give maximum, un- 
broken floor area — allow the free 


. Present eee SEND THIS COUPON FOR FURTHER INFORMATION Oh oo ee eS 
{ Agricultural Extension Section, United States Steel Corporation 
Room 4609, 525 William Penn Place, Pittsburgh 30, Pa. 


I am interested in steel buildings for the following: 
C grain storage 


Rasesss, 3. TA weal Ae 
Pneeat ts 
eg REIT 
oe 


movement of livestock or machinery 
with no posts to get in the way. 
Weather-tight Steel buildings are 
also excellent for hay and grain stor- 
age or as versatile all-purpose struc- 
tures. You’ll save on erection costs 


0 machinery storage OD cattle shelters 
(- dairy barns C hay storage 
Approximate size or capacity 


0 Please have a Steel Building representative call on me with further information. 


Send information to: 


United States Steel Corporation produces high-quality USS Galvanized Sheets and Structural 
Steel which our customers manufacture into durable farm buildings. Your request for informa- 
tion will be forwarded to the manufacturers of these buildings, and you will hear directly from them. 


and upkeep when you invest in a 
Factory-Built Steel Farm Building 
manufactured with long-lasting USS 
Galvanized Steel Sheets for roof and 
walls, and a USS Structural Steel 


framework. 


C poultry houses 
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From Every Standpoint /output- size - efficiency 


Chrysler Industrial V-8 Engines 
are the best power you can install 


Chrysler Industrial V-8 Engines are... pound for pound 
... the world’s most powerful gasoline industrial engines. 


To prove that statement—-let’s look at the facts. In the charts below, we 
compare Chrysler Ind. 24A V-8 Engine with similarly equipped products 
of five principal competitors. Information on each competitive engine is 
based upon factory specifications. Check the Chrysler advantages—each of 
them is an important factor in the selection of a power plant. 


oe Engine} __an Piston Horsepow z | 
A . : CHRYSLER ADVANTAGES OVER ENGINE A 
—_ 110 at 2200 RPM (Stripped Engine) 307 . .- delivers 18 more horsepower 
; ngine 358 cu. in. 7.38 - ++ Weighs 96 pounds less with 24% less weight per 
Chrysler nnn 5% less fuel i d 
seeneneonen (Stripped Engine) - «+ uses 7.5% less fuel at average operating speed 
Model ind. 24A oh en es .387 a more horsepower per cubic inch 


104 at 2400 RPM* (Stripped Engine) (Information CHRYSLER ADVANTAGES OVER ENGINE B 
Engine B 330 cu. in, 6.92 not available) --- delivers 34 more horsepower ; 
ee ee ... weighs 5 pounds less with 25% less weight per 
Chrysler horsepower ay, 
138 at 2400 RPM (Stripped Engine) ++. delivers 32% more horsepower per cubic inch 
Model Ind. 24A 331 cu. in. 5.18 displacement 


CHRYSLER ADVANTAGES OVER ENGINE C 
309 . +. delivers 29 more horsepower 


99 at 2200 RPM (Stripped Engine) 
320 cu. in. 7.64 ... weighs 60 pounds less with 27% less weight per 
uses 10.5%, less fuel ing speed 
; ; «+. uses 10.5% less fuel at average operating spee 
(Stripped Engine) .387 ... delivers 25% more horsepower per cubic inch 
5.58 displacement 


Chrysler 
Model Ind. 24A 


128 at 2200 RPM 
331 cu. in. 


117 at 2200 RPM 
317 cu. in, 


CHRYSLER ADVANTAGES OVER ENGINE D 
... delivers 11 more horsepower ; 
eae Siew, «+. weighs 19 pounds more but with 6% less weight 
eta Chrysler per horsepower Farce 
ae ee 4a 128 at 2200 RPM 387 ... delivers 5% more horsepower per cubic inch 
nese Model Ind. 24A 331 cu. in. . displacement 
cower : CHRYSLER ADVANTAGES OVER ENGINE E 
Rue . 97 at 2200 RPM (Complete Engine) 58 ... delivers 31 more horsepower } 
Fe Engine t 372 cu. in. 12.85 ™ . +. weighs 395 pounds less with 48.7% less weight per 


horsepower 


Chrysler . ... uses 14% less fuel at average operating speed 
\ eh lind. 24A tas at S200 FPN (Complete Engine) .50 387 : 1 delivers 49% more horsepower per cubic inch 
er ind, » 331 cu. in, ; displacement 


*Information not available at 2200 RPM **Complete engine less flywheel housing 


A a : These are not just “paper advantages”. They show up on irrigation pumps, , 
tdi in construction and road building equipment, in farm combines, and in 4 H R Y Ss L E. R 
‘eo many other applications. Thanks to modern engineering, hemispherical- 


design combustion chamber, short-stroke, low-friction construction, Chrysler I N D U Ss T R | A L 


offers durability and output in amazingly small, lightweight power packages. 


And remember Chrysler Industrial Engines can be factory equipped for 
operation with gasoline, natural or L-P gas. 


See a dealer or write: Dept. 171, Industrial Engine Division, Chrysler Corpo- 
ration, Trenton, Michigan. 


ekeegueet FH with A Pedigree 
iis 
INDUSTRIAL ENGINE DIVISION 
CHRYSLER CORPORATION 


BETTER THAN THE BEST BUT PRICED WITH THE LOWEST 
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Torrington Sales Engineers do more 
than sell bearings. It’s their job to help 
manufacturers gain the unique advan- 
tages of the Needle Bearing for their 
products. They’ve racked up over 500 
years of application know-how in the 
time the Needle Bearing has been on 
the industrial scene. All of it is avail- 
able to you. 

A Torrington Sales Engineer applies 
considerably more than his own wide 
experience to your anti-friction prob- 
lem. He also draws on the resources 
and personnel of our Engineering De- 
partment and its complete files of 


500 years 0 
Experience with the Torr 


— will travel. 


_ than 

LABLE IMMEDIATELY more th 
a f unmatched Field Engimeering 
ington Needle Bearing 


Needle Bearing case histories. 

Each problem is different—yet all 
have a common core: how to provide 
high-capacity anti-friction performance 
in minimum space at low cost. The fact 
that the Needle Bearing has become 
“standard equipment” in so many well- 
known products is testimony to the 
knowledge and skill of our engineering 
staff. They’ll literally go out of their 
way to help you with your problems. 
Just ask them. 


THE TORRINGTON COMPANY 
Torrington, Conn. + South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTO 


5 


Needle - Spherical Roller » Tapered Roller + Cylindrical Roller « Ball » Needle Rollers 


1955 + January + Agricultural Engineering 


These features make 
the TORRINGTON 
NEEDLE BEARING wnique 


e low coefficient of starting and 
running friction 


full complement of rollers 

e unequalled radial load 
capacity 

© low unit cost 

e long service life 

© compactness and light weight 


eruns directly on hardened 
shafts 


* permits use of larger and 
stiffer shafts 


ee ee ae Ps a: eepeeeee,, - wy a i ee 
ie sn 25 a , Fe 
oaee re 
Ae Ts 
Bega ir ‘ 
aah 
Om pia ames e: ee , — 
pa ol eo ee Sey , ~ ‘ ee , : — The 
eee : ec ee : : , : : | ai in, ii Lao : ne i, Be 2 
eae ——e ee a eS ; Pe a } saa eae ie ae a i 
Bee See ce ' tf $ i, Sass ch, eo . ; ata Eyes Pe a 
= iia Pt ere 3 age ae >» x ‘ $ % i x % * a f 
Bi {ed ; ii ee re pie *: 
‘Pate mie : r : : -. ‘ - ‘ee Se dy ete i 
peal 1) aah Bs : + [ J 
Mp iy sts oe : 8 ¥ St) te et eS psi : 2 os ; 
See ae a ? : ae ts a a SF ~ 
“eae ae o> Sal . he tod me ae , ‘ ) ey Peas 
a ; om. ee. 3 te. ee NCU ae 2 
pete a a ia Ee | is Se : Dae 2 
aa : 4 Bites: : (a ’ a a) f f ele Nee Sv Sear : 
z Sieh ae oe oe Ben coty we ne Tae re deste sad : oe A /- Py f ' fe mo a 4 { se ba Ne FF ‘ a. Fed % ad 
ee aS ee Per : “ 2 —s me = : i ne “a ig 
ange Ee eae Ney oat _ 2. { y ee ’ ff fan Nee is fo) Raa 
ales ae : cj . Sa ¥ a ae ee it sare, ae 
et ee ee : ul * e rq ? "CG. 4 ie a jee . is a 0g SAE a pe ~ 
ek Pee ae. hae 7 — ee re Pie es PS we ea i ~ e ne } 
ce Cay A. Fa ie. - -2 £7 we sf wre ae me 1 
Mes — - att a Oa - ™ ire p ‘ +. = yaa « 
ies : ts . liga eS ae : a 3 7 s ‘ = “ 
aa Logg —_—o Pe ree “Be: “pe “a gi a7 ‘ : ; 
e ‘yl Bee ee, “OC ak = 4 
aoe f 7: ge ee ee % ae . 
aes: t a ™ %. 2 eee Ng oar 4 : F 
cer a i ——_ Aa pT ele  —“?_ e 
“Sea : ihn! = 4 cH ils eee ‘~ yr a 
aT | ' ae - ‘ a P ". ~~ + 4 . 
ere — i ehh a ‘ 2 ; 
as ay — iy — ———— . . —_. a 
aes, / —_ igs oes ae ae: ; : 
rn 1] OS Oa is = a * oe es Bai ti. P 7 ia ae i * 
afb a al Ta j >. | oa ; Pit er ‘ 
| om a . Rh 4 ; : | i 4 wa 5 : ene : 3 
\ Saeh A —_ i : & a7) C. ow eae + a 
ee? 2 we Ba sec sa, a ae <a ss. _ c 3 
se = a ey a : e “ — a. P os . . - : 
\es . — \ Fem e _ , @ 
eee) 2 ‘oes | ; 5 | si na é : wa. i : 
pial I peck it ——_— , . =a ’ 
pos) ; ’ aoe, . — ££} _ ‘ j d 
sO : ee Bo s co a a Big \ A ; ; 
rete. i ? a eh. jae Wales ; . d Ce i 
amen: f es . 1 , , ’ a 4 ¥ 
cs — A dl is Y. : 
La i a mi ; ee eee ba Dk q _ i i$ ‘ { at 
5 ‘ § E: he : ee i i 5 . 
ae ¢ ; + “ 5 4. rat ee 7 , ; ‘ . 33 4 a : 
Tage ag! i 4 % 2 % ; a : Fs é 4 a 
shy : % om . % ee. i eugit P SL | a Be inl 
sn c.4 f 4 ‘e Rye : : + v ; G 7: *, - 
ae % % 7 ‘ is 7? ifs 7. cy 
Le ' Te y fee 
et an ° Ate 
a: \ ~~ = yp sn : : 
Bes . “— ve 4 
=a i ‘ e — 
ate 
ee 
ae ' 
oe an : | 
2 ae Py 
ge a i 
a od oh 
eae aat 
So iitehat 2 
Pe Ses 
Ce 
sae j 
i : 
Se a ; 
aie 
ay ee ey 
of ae SPSS sess sssasteessasssaaaseesesseseessssssssssssssssssssessss$ 
ae 33 3 
ea, i i | 
oe # # 
De 3 3 
F 3 3 
i. e i 
eS i i 
Seo 3 3: 
Piao 38 $3 ED 
= ne 3 3 
ee i i 
ck ae : 33 Hy : 2 3 
pare # 3 t 
cae Hy $3 
ae ona $ i # 
as » >i 3 $8 
eit = $3 2 
A ae 3 Po 3 
Ties weseessssessssesssssssssssssssscsssscessssesssssesssssssssssesssssesses ; 
or tets 7] 
“ight 9 
ran aie 
ei mi 
pes ia 
pie! 
7 = ae 
ee Pe en ee Se Res a ae GRO a : 
eae 


A S 
COUPLINGS! 
@PowER TAKE-OFF 


Diamond Flexible Coupling connects drive shaft from 
tractor to hydraulic pump on trailer type back-hoe. 


HYDRAULIC 
PUMP 
DRIVE 
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Diamond Coupling 
provides quick, easy 

installation. Driving and driven ] 
shafts. need not be of the same diameter. 


| MACHINE TOOL APPLICATION 

This modern multiple wheel hydraulic grind- 
i ing machine uses a compact Diamond Flexi- 
| ble Coupling between motor and hydraulic 


pump. 


ELECTRIC MOTOR TO SPEED REDUCER 


High speed shaft connections require little space with com- 
pact Diamond Couplings. Installation is quick and easy. 


Diamond Couplings Absorb Shaft 
End-Play and Moderate Misalignment 


Diamond Couplings consist of only three major parts: 
two hardened steel sprockets and a length of two-strand 
Diamond Roller Chain. Moderate angular and parallel 
. misalignment and shaft end-float is absorbed in the clear- 
. ances between the chain and sprocket teeth. The load is 

Jes, carried at the greatest possible radius and spread over the 
entire chain length so that the strength of the chain 
greatly exceeds the requirements. 

Ease and speed of installation, long-life dependable 
service and minimum maintenance are outstanding ad- 
vantages of Diamond Flexible Couplings. Diamond En- 


DIRECT DRIVE TO GENERATOR 


Ability of Diamond Couplings to absorb 
end-play and slight misalignment makes 
| unit assembly less costly, cuts down 
time-wasting shim installations. 


—— gineers will be happy to assist you with your shaft 
sy ; connection problems. 
q Qa |). = Bulletin No. 19 contains com- 
_q, “Sir fa plete data for the selection of DIAMOND CHAIN COMPANY, Inc. 
will Diamond Flexible Couplings from Where High Quality is Traditional 
fractional to over 600 horse- b 6 402 K. Indi li Indi 
| power. Your copy will be sent ept. 616, entucky Avenue, Indianapolis 7, Indiana 


‘s | upon request. Offices ond Distributors in All Principal Cities 


| se : Please refer to the classified section of your local telephone 
directory under the he. ding CHAINS or CHAINS-ROLLER 
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Whether for close-coupled main drive lines or for 
exposed steering and adjustment drives, de- 
signers with JOINT problems have learned to 
rely on MECHANICS. Where joints must run cl! 
day at high angles — where there are severe 
shock loads — where wide angles and long slip 
are common — and where dirt and/or moisture 


constantly are present — MECHANICS Roller 


= 


Bearing UNIVERSAL JOINTS are the accepted 
solution. Lubrication is so tightly sealed in that dirt 
and moisture cannot enter. If you have a “tough” 
joint problem, make use of MECHANICS field 


engineers’ wide experience. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner ¢ 2046 Harrison Ave., Rockford, Ill. 


ANICS 


Os 


Roller /s Re cm wy bi 
UNIVERSAL INTS | 


For Cars «+ Trucks + Tractors » Farm Implements «+ odd Machinery «+ 


Aircraft + Tanks «+ Busses and Industrial Equipment 
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To the John Deere dealer, the word 


“franchise” has a meaning quite beyond 
the definition any dictionary offers. 


It means, first of all, that he has demon- 
strated his faith in American agriculture 
by casting his lot with that of the farmers 
of his community—that he has chosen as 
his career the satisfying task of supplying 
and servicing the equipment they need to 
realize the most from every acre. 


It means that he has exchanged expres- 
sions of mutual trust with the manufacturer 
he represents—that he has the fullest con- 
fidence in farm equipment bearing that 
name and in the business methods that 
firm employs—and that his manufacturer 
has the greatest confidence in the dealer's 
integrity as a businessman and in his 
ability capably to represent that line. 


ern eeeaeeneee™ ne 


% 
a 
d 
j 


It means that these two individual 
enterprises—the dealer and his manu- 
facturer—have joined in a permanent 
working partnership with the farmer, and 
each believes firmly that, under this 
partmership, he can profit, grow, and 
prosper—and best serve agriculture, the 
community, and the nation. 


This, then, is what the word “franchise”’ 
means to the John Deere dealer. 


JOHN DEERE 


MOLINE, ILLINOIS 


Quality Farm Equipment Since 1837 
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IDLER PULLEY ASSEMBLIES 
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Massey-Harris Self-Propelled Grain Combine moves BCA tightener pulley bearings used in the design of the Massey-Harris 
into action. Close-up of tightener pulley shows how Self-Propelled Combine provide outstanding benefits for the manu- 
BCA package unit ball bearings are incorporated facturer and farmer alike. The efficient, low-cost package unit of 
oe Gan, Senge one: atuaiedly aeeted ant goe- pulley and bearing simplifies and speeds up assembly for the manu- 
facturer. The pre-lubricated bearing is effectively sealed against grit 
and dust, eliminating extensive field servicing chores for the busy farmer. 


Massey-Harris-Ferguson, Ltd., like many other big farm implement 
manufacturers, rely on BCA for ball bearing dependability. BCA Idler 
Pulley Assemblies find application in numerous farm equipment: 
combines, hay balers, forage harvesters, grain elevators, corn and 
cotton pickers, spreaders. Sheave design can be varied for use with 
flat belts, V-belts, or chains. If you have a bearing problem, BCA 
engineering cooperation and design assistance will provide the 
right solution. 


LANCASTER « PENNSYLVANIA 


cota 


Pioneers of pre-lubricated package unit ball bearings for agriculture 
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ONE CONTRACTOR + = 
ONE YEAR + P 


Bowers & Kelly, land clearing contractors, 


: ® 
headquartering in Pecos, Texas, did the work | CAT EQUIPMENT — 


shown at right in one year! Shown here is a 


typical clearing operation with a Cat D8 » @120,000 cubic yards of scraper dirt mov- 
Tractor and a special root cutter. The part of ed in leveling 

the cutter buried in the ground is a heavy | 

blade fastened to the upright standards of the @ 250,000 cubic yards dozed for canals, 
cutter, cutting the brush at bud ring depth. ponds and pits 

This effectively destroys the mesquite, chap- @500 miles of ditches built with two Cat 
arral and black brush found in this area. It in. 69 thanis feeds 

is equally effective in willows, saplings, dense 

brush native to other areas. For rugged work, @5,000 miles of fire guards maintained 
Bowers & Kelly have standardized on Cater- with No. 12 Motor Graders 


; i pillar equipment. As F. B. Bowers says, 

fetes “I’ve learned the hard way...it pays to © 80,000 acres of land planed 
standardize on Caterpillar products. I’ve ©160:000 ene: cdiand 
proved that competitive equipment can’t take j 

the gaff of our operation. We have one Cat 

D7 Tractor that has gone more than 9,600 

hours with practically no repairs.” 


bee Your Caterpillar Dealer is a good man to — - a. ‘ oy: 
Sa know when you’re interested in land im- i e LLA 
kis ® 
ah RS 


provement, clearing, leveling, etc. He has 
tie the equipment and the know-how to help 
ee you. He has a free booklet, “Clearing For 
Crops,” Form No. 30766, waiting for you, 
ae _ or write us at Dept. AE15 for your free copy. 
eS Caterpillar Tractor Co., Peoria, Ill., U.S.A. 
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New Holland Machine Company specifies 
Morse Double Pitch Roller Chain for famous 
knotter, which ties knot in baling twine after 
bale has been formed and wrapped. Used in 
the new Power Take-Off baler, (see below) 
for capacity up to six bales a minute. 
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grain alloy steel pins have extremely hard case for 
wear resistance, tough inner core for high strength. 


2. PIN LINKS. In Morse Double Pitch Chains, 
heavy press fit holds pins immobile in pin link 
plates. Accuracy of assembly and close fit tolerance 
of pin and plate components assure “proper clear- 
ances between pins and bushings. 


3. BUSHINGS. Morse bushings are case hardened 
and heat treated for maximum wear. Smooth inner 
bearing surfaces and true roundness help eliminate 
pin scoring, increase joint life, reduce elongation. 


4. ROLLERS. Rollers, processed from special 


alloy steel, are shot-peened for maximum wear and 
resistance to shock. 


5. LINK PLATES. Morse link plates are 
specially treated to obtain maximum structural 
strength and maximum endurance qualities neces- 
sary in highly stressed tension parts. 


You gain parts economy and increased customer 
satisfaction when you equip your farm machinery 
with Morse Double Pitch Chains. 


DESIGN, ECONOMY FACTORS 


You cut problems raised by gradual pitch elonga- 
tion to a new low with these er pe recision- built, 
steel chains. Your customers will w A see freedom 
from maintenance cost, time oath and annoyance. 


Morse Double Pitch Chains come in two series, 
Power Transmission and Conveyor. Both series are 
adaptable to a maximum range of applications, can 
be used with standard and gt attachments. 


Double Pitch Chains are ideally suited for applica- 
tions where rotative speeds are low and the power 
to be transmitted is within the capacity of a single 
strand chain. In comparison with standard roller 
chains, they weigh less, cost less; with proper care, 
they provide the same long life. Posaiiel swends 
wear evenly—a particular adv antage for conveying 


work, 
STAMINA FACTORS 


Morse Double Pitch Chains will wear longer, give 
more satisfactory, all-round performance, ‘help re- 
duce downtime. Here are a few reasons: 


1. PINS. Heat-treated special high-nickel, fine 


If you'd like sound, effective engineering help on 
drive design, attachment selection, or any re er 
mechanical- -power-transmission problem that’s 
bothering you, let us put you in touch with one of 
our skilled Morse Men. Or, write for Catalog 
(52-52. MORSE CHAIN COMPANY, 7601 Central 
Avenue, Detroit 10, Michigan. 
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Tests made over a three-year period by the Farm Machin 
Section, U. S. Department of Agriculture, and reported i 
feature article by I. F. Reed and W. F. McCreery in the Febru- 
ary, 1954, issue of Agricultural Engineering, confirm what 
have long claimed for Ingersoll Heat Treated Discs. 


: Cross-rolling of the steel does “have a marked effect on impac 
<a and fatigue resistance.” 


= cs Add to this Ingersoll’s exclusive heat treat process, which in- 
ef cludes a “long draw” and special tempering to give just the 
right toughness and springiness, and you have the world’s 
finest disc. 


No wonder Ingersoll Discs are available on every leading make 
of farm tillage tools. 


ae On every order — specify Ingersoll. Their cross-rolling and 
ok “long draw” process give your customers extra acres of field 
ae service. 


eB eS ir. x uy + a SS Indersol 
ay ~ cold <... Pe < Se = . LS 4. CR. ~ tee tae =a .= tle 
ay rahe gh Me. She, Ss en Ga ee FE Se eS ~ 
ae arweet So Nea bak ts ss ? ae gerry b " 


John Deere No. 803 Integral Disc Plow equipped with Ingersoll Heat Treated Discs Fe 


INGERSOLL PRODUCTS DIVISION 
Borg-Warner Corporation 


310 South Michigan Avenue, Chicago 4, Illinois 


SPECIALISTS IN TILLAGE STEEL—WORLD‘S LARGEST MANUFACTURER OF DISCS 
Other Agricultural Products: Spring Teeth for Harrows and Cultivators @ Coil Spring Shanks 
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The Steel Squirrel 


Fred L. Hill and R. W. Brazelton 


Assoc. Member ASAE 


RUNING, thinning, and picking expenses represent 
more than one-half of the total operational costs of 
producing decidudus fruit (Table 1) under Cali- 
fornia conditions. In areas where the high irrigation costs 
and pest control problems peculiar to California are not 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1954, on a 
program arranged by the Power and Machinery Division. 
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Machine designed to speed up ladder operations of 
pruning, thinning, and picking in the production of 
deciduous fruit, and to reduce over-all costs of operation 


encountered, these three operations may well represent an 
even higher percentage of total costs. Pruning, thinning, 
and picking all involve work in the tree, usually on a ladder. 
Consequently a machine designed to substantially improve 
ladder operations will make the greatest impact on over-all 
costs. 

Many attempts have been made to build machines to 
replace the ladder, but they have usually been found costly 
and inefficient; and a majority have been multiple units de- 
signed for use by more than one man at a time. Some were 


TABLE 1. ORCHARD OPERATIONAL COSTS* 
| cnr TOTAL PREHARVEST TOTAL PRUNING %e OF TOTAL | 
@ HARVEST COSTS THINNING @ PICKING | OPERATIONAL COSTS 
YELLOW NEWTON APPLES 
Se oe 
1954 


CLING PEACHES 
SUTTER COUNTY, CALIF. $10900 
1954 


554% 


APRICOTS 
SAN BENITO COUNTY, CALIF. 
1953 


FREESTONE PEACHES 
SOLANO COUNTY, CAUF 
1953 


*Actual preharvest and harvest costs including materials, such as 
sprays, fertilizers, heating oil, etc., but not including items such as 
building and tree depreciation. Costs are on a per-acre basis. Data 
from University of California Agricultural Extension Service reports 
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Fig. 1 Front and rear views of the steel squirrel 
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self-propelled, some of the trailer type, and others tractor 
mounted. Multiple-machine operation is geared to the speed 
of the slowest worker. Even with a smoothly coordinated 
team of workers, inefficiency results when trees do not re- 
quire evenly distributed amounts of work. A prime defect 
often encountered is lack of flexibility and consequent in- 
ability of the operator to position himself quickly with 
ease and accuracy. : 


Objectives 


A machine to replace the ladder need not replace a large 
crew, but it must aid in increasing labor output to an eco- 
nomical degree. It has been proved that an increase in 
the output per worker of 50 percent to 100 percent is highly 
worth while and is a practical objective in designing a 
machine for immediate production. 


To improve ladder operations, a machine must convey 
the worker to any point in the tree quickly and with ease. It 
must negotiate all types of orchard terrain and ground condi- 
tions in fair weather or foul. By including a source of com- 
pressed air to operate pneumatic orchard tools now avail- 
able, it should do more than just replace the ladder; for the 
use of such tools combined with the proper machine action 
can reduce operator fatigue to give higher production and 
permit an elderly owner to continue doing much of the 
orchard work himself without risking the use of a ladder. 
To increase its annual use, it should be adaptable to spray 
painting and other farm operations when not working in 
the orchard. 


The machine must be competitive with other such equip- 
ment and other methods currently in use. It must be inex- 
pensive, durable, and reliable, yet simple to maintain and 
operate. It must be safe, convenient, and easy to use. A 
standard machine should be developed to satisfy a majority 
of orchard conditions and reduce the manufacturing costs by 
making mass production feasible. 


Design Details 


The main frame of the ‘squirrel’, the machine described 
in this paper, is triangular in shape (Fig. 1). A standard 
automotive rear-axle assembly forms the base of the triangle. 
The apex of the triangle carries a free-castering third wheel. 
Power applied to the pinion drives the axle assembly in the 
conventional manner while steering is accomplished by brak- 
ing either drivewheel to pivote sharply through 360 deg on a 
turning radius of 74 in for the 10-ft model. 

A 6'2-hp standard air-cooled gasoline engine propels the 
unit and also supplies power to the air compressor. The 
compressor consumes about 2 hp when operating at approxi- 
mately 800 rpm with a piston displacement of 11.3 cfm. A 
1250-cu in compressed-air receiver tank is mounted beside 
the compressor. An unloader between the receiver tank and 
the compressor intake valve mechanism permits the compres- 
sor to idle under no load when the receiver is up to the 
desired pressure. The cutout-cutin differential is about 15 psi 
and is normally set for 125-140-psi operation. 

A V-belt drive from a second sheave on the compressor 
supplies power to the transmission. Two disk-type clutches 
are located on the transmission input shaft. Movement of the 
central shifting collar rearward engages one clutch and sup- 
plies power to a gear drive to turn the output shaft in one 
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Fig. 2 This view shows the steel squirrel as used for picking fruit 


direction. Movement of the shifting collar forward disen- 
gages the gear-drive clutch and engages the chain-drive 
clutch to turn the output shaft at the same speed as the 
the gear drive; but, of course, in the opposite direction. 
When the shifting collar is centered, both clutches are dis- 
engaged and the transmission is in neutral. A chain drive 
connects the transmission output shaft to the sprocket on the 
differential pinion. 

A telescoping channel-type tower assembly and the pneu- 
matic-lift cylinder are rigidly mounted at the center of the 
frame. The pneumatic cylinder, as it extends, raises the in- 
ner tower. A cable passing over a sheave mounted at the 
upper end of the inner tower lifts the roller-mounted work- 
ers’ platform, called the “‘crow’s nest’’, at twice the speed at 
which the cylinder extends. Two models lift the operator 
10 or 12 ft. An accessory permits two additional feet of 
height on either model. A pneumatic-lift cylinder is used to 
take advantage of the fast action of the compressed air 
already available for pneumatic tool operation, thereby elim- 
inating the need for a separate and expensive hydraulic 
system. A line lubricator in the crow’s nest, near the lift 
cylinder and air tools, supplies SAE 10 motor oil with a 
metered venturi action to the air-lift cylinder and tools only 
during operating cycles. 

All controls are mounted on the crow’s nest to enable the 
operator to entirely maneuver the machine at any time re- 
gardless of his height above the ground. The air and brake 
hoses are routed over sheaves in the same manner as the 
lift cable. One end of each is attached to the crow’s nest and 
rises and descends with it. A hand or foot-operated air 
valve allows the operator to raise or lower himself by foot 
control while continuing to use both hands to work in the 
tree. An air outlet in the crow’s nest provides for attachment 
of standard pneumatic tools. 
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TABLE 2. PICKING OPERATION — LADDERS VERSUS 


STEEL SQUIRREL 
a a 


‘ed a 
a 1000/10 HR DAY 1655" /10 HR DAY 
APRICOTS - CASE I 
| armcors- cate SEASON AVERAGE SEASON AVERAGE 165.5 % 


= ' 
APRICOTS - CASE TT issaprag =e 200 % 
PER HOUR PER HOUR 


1455°/10 HR DAY 3045"/10 HR DAY a 
SEASON AVERAGE SEASON AVERAGE 5 
5.08 BOXES /HR 8.14 BOXES/HR waste 
SEASON AVERAGE SEASON AVERAGE - 
* 
PEARS - CASE @ 
3-5 BOXES /HR 7-9 BOXES/ HR APPROX. 
HOURLY RATE HOURLY RATE 200 % 
wana® 5.95 MINUTES 3.56 MINUTES 
PER BOx PER BOX 
*Data from 1949 and 1950 annual reports by Verne DeTar, So- 


lano County farm adviser, to California state office. 


**Data from 1952 and 1953 studies by C. H. Zuroske, assistant 
professor of agricultural economics, State College of Washington. 


5-7 BOXES /HR 
PIECEWORK 


A pair of conventional automotive master brake cylinders 
under the crow’s nest floor supply pressure to brake cylinders 
in the main drive wheels. 

By use of a square rod and sliding square tube arrange- 
ment and suitable linkage, a hand lever in the crow’s nest 
controls the action of the clutches in the transmission below. 
Both clutches are disengaged with the lever in the vertical 
position. Movement of the lever engages the proper clutch 
to move the machine in the direction of lever movement. 
Control is positive, regardless of elevation of the crow’s nest, 
so that it is not necessary for the operator to descend to move 
the machine around through the orchard. 


Performance 

Five years of field tests show that on the over-all average, 
the worker on the squirrel can do from one and one-half to 
two times as much as he can do on a ladder (Tables 2, 3, 
and 4 and Fig. 2). Extremes range from no improvement to 
500 percent to 600 percent under special conditions. The 
same worker's output will vary under varying conditions. 

The Solano (Calif.) county farm adviser has used a 
machine since 1949, while keeping accurate records of per- 
formance (Table 2) and costs. To date, after 5,000 hr of 
operation, the machine is carrying its full work load and is 
functioning normally. Depreciating the original cost over 10 
years and a modernization overhaul over 6 years, and figur- 
ing interest at 5 percent on half of the original cost plus all 
gas, oil, and repairs charged directly, the actual cost of own- 
ing and using the squirrel to date has been 33¢ per hour. 
The machine has long since paid for itself and is now pay- 
ing the owner. Other owners report hourly costs as low as 
21¢, with the difference being attributed mainly to engine 
life and availability of repair facilities. 

Operation of the machine requires no specially high de- 
gree of skill, so that a few minutes or a few hours of prac- 
tice at most will bring good results in most cases. 

The machine is widely adaptable. It has worked success- 
fully in the subtropical avocado and orange groves of 
southern California and in the other types of orchards 
throughout the year, with work ranging to pruning in the 
snow-covered orchards of the Pacific Northwest. 

The increased ease of operation made possible by the 
combination of pneumatic tools and maneuverability of the 
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TABLE 3. 


OPERATION 


CLING PEACH OPERATIONS* 


SQUIRREL 

HRS / YEAR SCuRREL. 
ae. Th a a i Sa 
ee eee 


LADDER 
WRS / YEAR 


ae 
[viene] 


*Data from records on 30-acre cling peach orchard of W. R. 
Conley, Hughson, Calif. 


squirrel has enabled some operators to report improved 
pruning quality, resulting from ‘‘detailed pruning,” that is, 
more small cuts, fewer big cuts, and more selective pruning 
of “weak wood.” 

Maximum performance is obtained by careful selection 
of air tools. Many factors govern the choice of tools most 
desirable for a particular orchard. Fast cutting action and 
light weight are important. The size and hardness of wood 


TABLE 4. PRUNING OPERATION — ORANGES 
LADDERS VERSUS STEEL SQUIRREL* 


wspdleniaoney 8+ TREES/HR 24 TREES /HR 300 % 
TO OPEN ROW = 
LIGHT CUTS IN TOP 
© 4 TREES /HR 16 TREES/HR 400% 
AND SHOULDERS OF TREE 
SKELETONIZING (ALL 
1-1/2 HRS /TREE 20 MIN / TREE 450% 


LIMBS BACK TO i" wood) 
*Data from 1954 studies by P. W. Moore, associate specialist, 
Citrus Experiment Station, University of California, Riverside. 


to be cut determines shear size. The compressed air supply 
for the squirrel will adequately handle most commonly used 
air tools with the standard compressor installation without 
impairing maneuverability. In heavy pruning work which 
requires large pneumatic saws, the additional air needed 
can be readily supplied, without impairing maneuverability, 
by installing the next larger size compressor at a small addi- 
tional cost. 


Conclusions 

1 The average man can be expected to do one and one- 
half to two times as much work on the squirrel as on a 
ladder with a wide range of variation possible depending 
upon the operator, orchard conditions, and the type of work 
being done. 


2 Intangible benefits hard to evaluate will become 
evident: 


(a) Improved quality of pruning and consequent yield 
increase 


(b) Ability to get orchard work done on time at the 
right stage of maturity, condition of weather, and 


when encountering labor shortage 


(c) Saving of a light crop or last portion of a crop 
which could not be economically harvested by lad- 
der workers 


(d) Being able to attract and hold better men for 
steady employment. Good tractor and equipment 
operators will frequently move on when the lad- 


der-climbing season approaches. 
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Pole Pier Foundation for Farm Buildings 


Deane G. Carter J. O. Curtis and H. L. Wakeland 


Life Fellow ASAE 


nois Agricultural Experiment Station may have wide 

application as a simple, low-cost base structure for 
manufactured, utility-type farm buildings. The foundation 
consists of pole piers topped by a box sill made with 2 x 6 
gitts and a 2x10 plate. The curtain wall is 2-in center- 
matched planking extending from the sill to 12 in or more 
below grade. 


\" EXPERIMENTAL foundation developed at the IIli- 


The experimental structure was built with pressure-cre- 
osoted pine posts and both creosoted and Wolmanized 
planks. Posts were 6-in top diameter, 612 ft long. They 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 

The authors—DEane G. Carrer, J. O. Curtis and H. L. WaKE- 
LAND—are, respectively, professor of farm structures, assistant pro- 
fessor and instructor in the department of agricultural engineering, 
University of Illinois. 
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Fig. 1 Pole pier foundation for utility-type buildings. Depth should 
range from 3 to 4 ft, according to the size and type of structure. 
The curtain wall should be carried 1 ft below grade 
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were set about 4 ft in the ground and cut off at the sill line 
2% ft above grade; however, 6-ft posts set 3% ft deep 
should be adequate. Posts were spaced at 5-ft intervals. 
Planks for the curtain wall should be bought in 16-ft lengths 
to span three 5-ft intervals and allow for squaring up and 
proper nailing. 

The primary purpose of the study was to devise a method 
of construction for fast erection, low cost, use of home labor, 
and utilization of the increasing supply of treated wood. 
This particular foundation was used for a “frameless,” arch- 
roofed, galvanized-steel utility building. The pole pier 
foundation appears to be entirely suitable for the various 
manufactured buildings of the clear-span utility type. 

Preliminary design indicated that the post and curtain 
wall construction was well within the limits of adequate 
design. The calculated outward thrust due to dead load and 
a 30-lb combined snow and wind load was 430 lb per linear 
foot. The vertical load was about 475 Ib per linear foot. 
Sufficient resistance to loads and pressures was obtained by 
setting 6-in-diam posts not less than 3 ft deep and carrying 
the curtain wall one foot below grade. 

As a part of the experimental procedure, bench marks 
were set and readings taken on the foundation. Thus settle- 
ment or spreading can be detected if they occur at any time. 
Possible spreading can be offset by anchors in or under the 
floor, and turnbuckles placed at 15-ft intervals. If settle- 
ment occurs, future construction might be specified to re- 
quire a concrete footing at the base of the posts. 


The cash cost of this foundation is determined by the 
local price of treated timbers and the amount the owner 
assigns to labor. This particular 40 x 60-ft foundation re- 
quired 38 posts, 6 in by 614 ft; 200 linear feet 2 x 10; 336 
linear feet 2 x 6 planks and 1,176 board feet of 2-in center- 
match. Local costs might vary above or below $450. About 
132 hr of farm labor was used. The actual cost was approxi- 
mately equal to contractors’ estimates for the cost of forms 
for a poured concrete foundation. 

The foundation was built entirely with farm type labor 
and farm tools. Surface soil was scraped from the site to a 

(Continued on page 30) 
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Fig. 2 Pole pier foundation during construction. (Left) Poles were aligned along the outside edge. Tops were cut to length later. 
(Center) Batter board, chalkline, and carefully aligned corner posts assured proper layout. (Right) Completed pole pier foundation 
and start of building assembly. After grading and fill, this foundation will extend 2 ft above the floor 
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Tractor Engine Design for Tomorrow 


T. H. Morrell and H. K. Dommel 


Member ASAE 


does the intended job most effectively and at the low- 
est total cost to the individual consumer. 

In analyzing the trends in both quantity and quality of 
the various fuels available to farmers, it was found that 
gasoline continues to be the most 
widely used fuel. In addition to 
its broad availability the anti- 
knock quality of gasoline has 
been steadily increasing. For 
example, Fig. 2 shows that the 
octane number of regular gaso- 
line, as determined by the motor 
and research methods of testing, 
has increased from 75.5 and 80 
in 1947 to 81 and 85.5 in 1954. 
These are the two accepted 
methods of determining the anti- 
knock quality of gasoline. In 
studying this quality trend we 
found that the average octane 


Te best all-around tractor power plant is one that 
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Engineers Conduct Exploratory Research Program 
to Push Back the Horizon on High Compression 


a tractor engine of advanced high-compression design, using 
fuels ‘ahead of tomorrow’ would really produce sound, 
practical, and realistic gains. We needed an experimental 
engine which could be used as a tool to accomplish this job. 

To make this extension of our earlier study we called on 
_ the Ethyl Corporation. We felt 
| that since they had been over 
similar ground before with auto- 
motive engines, their background 
would assist us in gaining the 
maximum potential benefits from 
high-compression design. 

The decision to take a great 
forward step was predicated on 
the possibilities of obtaining the 
objectives of efficient flexible 
power, economy, and long life by 
the application of high compres- 
sion and structural rigidity. 
Ae Te. In any type of exploratory 


Fig. 1 The experimental tractor engine, XO-121, used by research the engineer must sooner 


number of today’s gasoline is engineers of The Oliver Corporation in a basic research or later take a leap in the dark. 
higher than that of the premium Program to explore the possibilities of higher compression Some progress can be made by 


gasoline of 1947. It is gen- 
erally accepted that this upward trend will continue. 

Just what are the prospects of taking advantage of this 
gasoline quality trend by engine design? What does this 
octane number increase mean in terms of engine efficiency ? 
These questions recall our experience back in the early 
1930's when we capitalized on the improved gasoline octane 
number by introducing what was then a high-compression 
tractor—the Oliver ‘‘70". We learned from this develop- 
ment that compression ratio was the principal key to trans- 
forming higher octane value into engine efficiency. This 
finding did not come easily. It required thorough study, 
not only of higher compression ratios but their proper inte- 
gration with all of the engine design factors which are re- 
lated to power and economy. 

In studying the potentialities of projected fuel anti- 
knock quality, it was considered advisable to attempt to take 
a giant step forward. Such a step would require a compre- 
hensive experimental program, a program to prove whether 


Paper presented at the annual 
meeting of the American Society of 
Agricultural Engineers at Minne- 
apolis, Minn., June, 1954, on a 
program arranged by the Power 
and Machinery Division. 


The authors—T. H. Morre.i 
and H. K. DoMMEL—are, respec- 
tively, chief engineer and supervisor 
of experimental engineering, The 
Oliver Corporation. 
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ratios 


inching cautiously forward, but 
advancing by small increments will not always pay off 
when you really want to push back the horizon of knowledge 
and gain a sizable amount of radically new information. 
These principles of exploratory research certainly apply in 
the field of tractor-engine design. Since the introduction of 
gasoline engines into the farm tractor field, compression 
ratios have in general moved upward to over 6 to 1. Even 
though the returns from a continued inching forward above 
7 to 1 can be worth while, we felt that there was much 
more to be learned by making a real leap into the future. 
With the decision approved to take this leap, it was 
necessary to decide how high in compression ratio we should 
go. While it was desirable to explore this variable as far 
into the future as possible, we knew of no such engine re- 
search efforts which went much beyond the level of 12 to 1. 
This compression ratio was selected since we felt that it was 
far enough ahead of present practice to yield a clear-cut an- 
swer to our major question: will the high-compression route 
really yield major improve- 
ments in power and economy? 
The experimental fuel prepared 
for the compression ratio of 12 


/ 7 . or 
RESEARCH METHOD),/ to 1 has basic characteristics 
P similar to present-day commer- 


cial gasolines, but has an anti- 
knock value beyond the conven- 
tional octane number scale. It 
is estimated that its equivalent 
octane number is approximately 
‘a3 45 “47 ‘a9 ‘5st '53'54 = 101 =motor method and 107 
research method. 

With the compression of 12 


YEAR 


Fig. 2 The trend in anti-knock quality of regular 
this research program. gasoline 
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to 1 selected, the necessary theoretical calculations of power 
output were made. We established the displacement of the 
engine so that its power output could be adequately handled 
by our 3-4 plow model 88 tractor chassis which we feel is 
a practical size tractor. On this basis, we would later be 
able to make some fairly direct comparisons of results. For 
this engine we selected a diesel block with a displacement 
required to produce the power output desired and which had 
ample rigidity to provide a sufficient safety factor. A cylin- 
der head was designed having a combustion chamber con- 
figuration which had demonstrated it was capable of utiliz- 
ing high fuel anti-knock quality effectively. Conventional 
manifolding and carburetion were used. A 12-v ignition 
system was selected. It was designed to be functional and 
practical, and not a hot-rod type of engine. 

We would be presumptuous indeed at this point so say 
that our initial specifications for the engine represented the 
final word in design. In any exploratory design a certain 
number of compromises are forced on the engineer, and al- 
ready many features have been tested and modified as neces- 
sary compromises were explored. Again, we would like to 
emphasize that the present design as agreed to and the ex- 
perimental engine as built do not represent anything in the 
way of a frozen or finalized research tool. It is not, nor 
will it ever be, a production engine. It is a research tool to 
be worked with, to be studied, and it undoubtedly will be 
modified still further as our investigations continue. How- 
ever, with its present specifications we believe it is one of 
the most useful tools ever developed in the long history of 
tractor power improvement. 

We refer to the engine as the XO-121, the X for experi- 
mental, the O for Oliver, and 121 denoting a 12 to 1 com- 
pression ratio. The XO-121 is a 199-cu-in, overhead-valve, 
4-cylinder engine with a bore and stroke of 3% by 41 in, 
and a governed speed of 1600 rpm. 

The first dynamometer studies were directed toward 
finding out whether our earlier calculated enthusiasm could 
be justified. The criterion for this evaluation was primarily 
power output and fuel economy. 

Results showed that our efforts had paid off. At best 
economy carburetor setting and with all accessories, the en- 
gine developed 57.5 corrected brake horsepower at the 
flywheel with a fuel economy of 0.385 lb per hp-hr. This 
was well within the range which had been predicted, and, 
to the best of our knowledge, we had constructed the most 
efficient tractor engine ever built. Further checks indicated 
that friction, torque, and roughness were quite satisfactory. 
We naturally, were interested in other yardsticks of perform- 
ance such as volumetric efficiency, brake mean effective 
pressure, fuel distribution, and thermal efficiency. Checks of 
these items also supported the conclusion that the first pro- 
gress report was an exceptionally good one. 

To get an idea of the magnitude of the improvement 
shown in the XO-121, we made some comparisons at this 
point with the model ‘‘70" engine of 1935 and with our 
present model ‘‘77” (Table 1). All three engines have sub- 
stantially the same displacement and are governed at ap- 
proximately the same speed. On the basis of horsepower 
output per cubic inch, we were 92 percent better than the 
“70” and 44 percent better than the model ‘'77"’. Looking at 
fuel economy, the gains were 36 percent and 30 percent, 
respectively. There is no doubt about the value of the gains 
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resulting from a well-designed, high-compression engine 
which takes full advantage of gasoline anti-knock quality. 
Furthermore, it has been demonstrated that these gains can 
be realized without resorting to unconventional engine con- 
struction. 

From this point on, our efforts were divided into two 
paths. It was desirable to install the experimental engine in 
a conventional tractor chassis for the purpose of belt and 
drawbar comparison tests, and at the same time we knew that 
further dynamometer studies and refinements were needed. 

For several weeks belt and dynamometer tests were under 
way simultaneously, and we have to date approximately 1100 
hr of test experience with this design. 

We also gained valuable experience with field drawbar 
work, such as the evaluation of rear-wheel torque charac- 
teristics and the response of the engine to governor action 
and rate of load application. We wanted to be sure that 
such an engine would produce, not only on the dynamom- 
eter, but also under actual field conditions of variable 
speed and load at both part and full throttle. 

Table 2 shows belt performance of the XO-121, the 
“70” and the ‘77’. For the sake of power comparisons, 
either 100 percent maximum or operating maximum can 
be used since both show the XO-121 to be approximately 
92 percent and 48 percent better, respectively, than the ''70”’ 
and “77”. Looking at fuel economy, the gains were 40 
percent and 32 percent. (Continued on page 25) 


TABLE 1. COMPARISON OF PERFORMANCE OF THE X0-121 WITH 
OTHER OLIVER TRACTOR ENGINES 


Engine Dynamometer 


Models "TC" gi gd "X0-121" 
Displacement, cu in 201 194 199 
Compression ratio 6.50:1 6.75:1 12:1 
Governed speed, rpm 1500 1600 1600 
BHP, 100% maximum 31.6 41.22 60.9 
corrected 

BHP, operating maximum 28.4 36.4 54.0 
observed 

Horsepower-hours per 11.85 12.40 16.07 


gallon, operating maximum 


TABLE 2. COMPARISON OF PERFORMANCE OF THE X0-121 WITH 
OTHER OLIVER TRACTOR ENGINES 


Belt 
Models "70" as i Se "X0-121" 
Displacement, cu in 201 194 199 
Compression ratio 6.50:1 6.75:1 12:1 
Governed speed, rpm 1500 1600 1600 
BHP, 100% maximum 29.56 38.82 56.90 
corrected 
BHP, operating maximum 26.57 34.34 51.10 
observed 
Horsepower-hours per 11.07 11.73 15.50 


gallon, operating maximum 


TABLE 3. COMPARISON OF PERFORMANCE OF THE X0-121 WITH 
OTHER OLIVER TRACTOR ENGINES 


Drawbar 
Models "70" os "XO-121" 
Displacement, cu in 201 194 199 
Compression ratio 6.50:1 6.75:1 12:1 
Governed speed, rpm 1500 © 1600 1600 
DHP, 100% maximum 26.25* 34.20 48.50 
corrected 
DHP, operating maximum 23.60* 30.19 43.60 
observed 
Horsepower-hours per 9.82« 10.33 13.28 


gallon, operating maximum 


* Steel wheei data adjusted to show performance on rubber tires. 
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Correlation of Design and Testing 


W. G. Miller 


Design engineer evaluates field and laboratory testing 


of farm machines in relation to engineering design 


N THE development of agricultural machinery, field test- 
] ing has always played a prominent part. When the farm 
equipment industry was in the so-called “'blacksmith 
era,” it was the custom to cobble up a machine in the ex- 
perimental shop and then take it out to the field for test. 
Further cobbling was done in the field to arrive at a machine 
that was functionally satisfactory and structurally sound. 
The machine was put to work under varying field conditions 
in an attempt to simulate normal operation in the hands of 
the customer. Once the first tests were completed, it was cus- 
tomary to bring the machine back to the experimental shop 
and clean up the design a bit. Then a number of machines 
would be made up by hand and sent out into the field for 
normal work. After further changes on these machines as 
a result of field test, a sample machine would be built in the 


Engineering Design 
Calculation 


(Theory) 


Field Testing 


Laboratory Testing 


Determination Duplication 


(Practice) (Proof) 


Functions 
Power Required 
Static Loading 
Dynamic Loading 
Wear 


Service Life 


This chart shows how both field testing and laboratory testing are 
complementary to engineering design in dealing with the same fac- 
tors with which the designer is mainly concerned; functions, power 
requirements, static and dynamic loading, wear, and service life. 


experimental shop. This machine would then be disassem- 
bled and each part stamped with a part number and with a 
large S and painted a repulsive brown color. These were 
the official samples that went out to the factory to be repro- 
duced and assembled into production machines. 

Although there is some evidence to indicate that we 
have not completely emerged from the blacksmith era, it is 
unquestionably true that the farm equipment industry has 
made great strides, and the machines that are being built 
today are better engineered and better manufactured than 
ever before. Among the contributing factors to this techno- 
logical advancement has been the more intelligent use and 
practical correlation of laboratory and field testing. 


Paper presented at a meeting of the North Atlantic Section of 
the American Society of Agricultural Engineers at Burlington, Vt., 
August, 1954. 

The author—W. G. MILLER—is chief development engineer, 
haying machinery section, Massey-Harris-Ferguson, Ltd. 
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For many years the laboratory played little part in the 
development of agricultural machines. Its functions were 
limited, metallurgical checks of steel and cast iron sam- 
ples, physical testing of materials and, once in a while, some 
form of a setup to check a belt or chain drive but without 
any definite relationship to field conditions. 

In order to consider intelligently the correlation between 
engineering design, laboratory testing and field testing, it 
is necessary first of all to have clearly in mind what is meant 
by the three terms. 

Engineering design is the science or art of incorporating 
new or existing ideas into new or existing products to fulfill 
some definite required purpose. It is the development of 
a complete machine or structure, or the element of a machine 
or structure, to perform a specific function at the lowest cost 
consistent with acceptable service life. Basically there are 
four major considerations in any product design: (1) func- 
tion, (2) service, (3) cost, and (4) appearance. All four 
are interrelated and interdependent. Generally speaking, 
the designer's purpose is to develop the best functions and 
the best appearance for the least cost. Engineering design is 
essentially the economic use of materials. It is said that the 
engineer can do for one dollar what any fool can do for two. 

At this point it would be well to emphasize the fact that 
engineering design for an agricultural machine is not as 
simple as it may seem. A broad technical background is re- 
quired and many factors must be considered. The qualifica- 
tions of a good design engineer for agricultural machinery 
may be summed up as follows: 

¢ A good general knowledge of farm practice and field 

operations 

¢ Familiarity with the latest developments in scientific 

agriculture 

¢ A thorough training in the fundamentals of engineer- 

ing science 

¢ Knowledge of up-to-date foundry practice, pattern 

making, and metallurgy 

¢ Knowledge of machine shop practice and tool design 

¢ Knowledge of sheet iron and press work 

* Knowledge of forging practice and die design 

¢ Knowledge of new engineering materials 

¢ Knowledge of manufacturing costs 

¢ Knowledge of service problems 

¢ Knowledge of sales problems, domestic and export, 

and general merchandizing and part sales. 


With all these factors in mind, and considering the limi- 
tations of the machine tool equipment available for manu- 
facture of the proposed machine, the design engineer tackles 
the problem of machine development. 

Like the classic traveler in the Mediterranean, passing 
between Sicily and the Italian coast, who had to avoid on 
the one hand the whirlpool of Charybdis and on the other 
hand the rock Scylla, with its siren voices that tended to 
attract him to his doom, the engineer has to steer a middle 
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course between two extremes, each of which would be 
equally fatal to his purposes. The two extremes to be avoided 
by the engineer in design are, first, overdesign, which leads 
into the whirlpool of high manufacturing cost, high sales 
price, customer resistance, low volume and ends up in an 
unsuccessful machine. On the other side, and equally as 
fatal, is the danger of wnderdesign, and here the engineer 
must always be on his guard against the siren voices (usually 
sales or production) that lure him to sacrifice quality and 
capacity in the interest of lower cost. The final result is the 
same, but even quicker than that of overdesign, as a ma- 
chine that will not stand up to perform its functions properly 
will not sell at all. 

The value of laboratory testing and field testing and the 
proper practical correlation of the two is that it enables the 
design engineer to obtain basic data required for his design, 
and once the design has been completed, and the prototype 
machine built, it enables him quickly to find out the weak 
spots in the design and correct them. 

Laboratory testing and field testing although correlated, 
are quite distinct. Field testing is the functional and phys- 
ical testing of complete machines in varying and essentially 
uncontrolled conditions of crop, weather, soil and terrain. Its 
scope is operational. In other words, the machine or ma- 
chines are put to work doing the kind of work they are 
intended to do. They are watched very closely and con- 
tinuous field reports are made covering all functional or 
physical failures. The purpose of field testing is fourfold: 


¢ To check the functional design of a complete machine 
or machine elements. (This functional design check 
involves the adaptability of the machine to all field 
conditions likely to be encountered, operator comfort, 
accessibility and ease of controls, visibility, etc.) 


¢ To establish the actual working life of a complete 
machine or elements of a machine 


¢ To establish power requirements for complete ma- 
chines and machine elements 


¢ To provide data for future rational design in the form 
of stresses, in the various machine elements both in 
normal working conditions and due to overloads and 
shock loading. 


In short, field testing involves work in varying condi- 
tions, and is operational. 

Laboratory testing, on the other hand, is physical or 
functional testing in controlled conditions that permit the 
repetition of tests with substantial duplication of results. 
Laboratory testing in the farm equipment industry is rarely 
functional or operational, but it almost always confined to 
physical and endurance testing of complete machines or ma- 
chine elements. 

Much more functional testing could be done in labora- 
tories, and a great deal of time could be saved in develop- 
ment programs by proving functional design before field 
testing begins. The laboratory lends itself particularly to the 
functional testing of units of a machine rather than complete 
machines. An example is the work done at the University 
of Illinois on the threshing of corn. A special setup was 
made and high-speed photographs taken with the result that 
some very valuable information was obtained in much less 
time than could have been done in actual field operations. 
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Generally speaking, however, the purpose of laboratory 
testing is: 


* To establish the expected working life of a complete 
machine or machine elements 


¢ To provide comparative data on strength and endur- 
ance of alternative designs of machine elements 


¢ To provide comparative data on strength and endur- 
ance of alternative materials. 


Both laboratory and field testing have essentially two 
ends in view, namely, to check existing design, and to pro- 
vide data for future design. The chief value of the practical 
correlation of laboratory tests and field tests is that it permits 
the engineer to check his designs much more quickly than 
would be possible by the use of field tests alone. Apart from 
the very considerable saving in development costs, this will 
permit the release for production at a much earlier date than 
would otherwise be possible. In some cases a whole year can 
be saved and this is very important in these highly compe- 
titive days. 

Accepting one definition of laboratory testing as “‘phys- 
ical testing under controlled conditions,” the use of a rigid 
surfaced test track can be considered a part of the laboratory 
work. In the physical testing of a machine structure, the test 
track, properly used, can give results in one month that 
would normally take two or three years of field testing 
to obtain. 

Essentially the test track is a means of duplicating the 
stresses produced in a machine as a result of its movement 
over the ground in normal field work. Accelerated results 
are obtained by increasing the frequency of the loading and 
by continuous operation. In other words, the machine gets 
the same kind of bumps but more of them. 


To establish the stresses to be developed in the track test, 
it is necessary to check the stresses developed in normal field 
operation and particularly the peak loads. The use of strain 
gage equipment and oscillograph records is one satisfactory 
way to obtain this information. The only variable in track 
testing is the speed at which the machine is driven or drawn 
over the track. For a given machine it is necessary to deter- 
mine the correct track speed. This will not be the same as 
its normal operating speed in the field, but will be estab- 
lished by increasing the speed gradually until a strain pattern 
is produced that is essentially the same as that produced in 
field operation. With a properly designed test track it is 
possible to obtain dependable results with an acceleration of 
10 to 1. By this is meant that one hour’s work on the test 
track is equivalent to ten hours’ normal work in the field. 
With this kind of acceleration, essentially the same type of 
failures will be developed on the track as are developed in 
the field, but in one-tenth of the time. 


In this connection it should be pointed out that in most 
agricultural operations, due to the extremely variable condi- 
tions of soil, terrain, etc., it is difficult to establish accurately 
the service loads and almost impossible to duplicate service 
loading conditions in the laboratory. This is particularly true 
of the random loads occuring throughout the service life of 
the machine which contribute to the cumulative fatigue of 
stressed parts. It is therefore advisable to check track or 
laboratory results carefully with field test results on the same 
model machine, in order to establish 
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¢ That the same type of failures are being produced in 
both tests 


¢ The acceleration factor, or the time to produce a given 
failure in the field test divided by time to produce the 
same failure in the laboratory or track test. 


The use of portable strain-gage equipment for stress 
determination in field operation is profitable, not only in the 
testing of machine structures but also in the testing of drives 
of various kinds, by making an oscillograph record of the 
strain-gage readings and from this record establishing nor- 
mal and peak loadings. By the judicious application of 
weight or applied friction it is possible to simulate closely 
the field operation in the laboratory as far as drive loads are 
concerned. If necessary, units can be operated in a dust box 
or water bath, or water spray, or any combination, in order 
to simulate more exactly actual field conditions. Here again 
it is necessary to arrive at some type of relationship between 
wearing out of parts in the laboratory and wearing in the field. 

Acceleration factors for wear up to two have been proved 
to be satisfactory, and it is possible that much higher factors 
could be used. However, even a factor of two will permit 
48 hr of field use to be simulated in a 24-hr day, or 480 hr 
in ten days, and not too many machines work for more than 
that length of time each year. Thus in the space of one 
month it would be possible to achieve the equivalent of 
three year’s field wear on a given drive. 

The value of this kind of testing with its accelerated 
results is evident. It permits the engineer to release ma- 
chines for production with a great deal more certainty that 
their structural and mechanical life will be satisfactory. Fol- 
lowing are simple examples presently under way and the 
steps taken: 

Test of Mower Bar Knife Drive— 

¢ Failures produced in field work 

¢ Loading established in field 

¢ Loading duplicated in laboratory 

¢ Factor to be established. 


Test of Combine Cylinder Bearings— 
¢ Failures produced in field work 
¢ Loading established in field 
e¢ Ambient conditions—dust—heat observed 
¢ Loading and ambient duplicated in laboratory 


¢ Factor to be established. 

In summing up it may be said that engineering design is 
basically calculation and is essentially theoretical. Without 
disregarding in any way the contribution that imagination 
can and must make, the whole thought in design is a definite 
and deliberate procedure. In saying earlier that we have not 
yet emerged completely from the blacksmith era, the thought 
in mind was that there is still far too much guess work in 
agricultural machine development. Many inexcusable errors 
would be avoided and much time and money saved if more 
calculations were made in the preliminary stages of design 
development. It is realized of course that dynamic loading 
is difficult to calculate and establishing this is one of the 
potential values of field testing. 

Field testing is basically determination, i.e., the estab- 
lishing of actual facts. Functional performance, dynamic 
stresses, power requirements, etc., can all be established 
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during field test. Here again much remains to be done and 
priceless opportunities are being lost. To put a machine 
through a complete field test without obtaining factual in- 
formation regarding loading and power requirements is 
throwing away a great part of the potential value of such a 
test. The establishing of such facts should be considered an 
essential part of all full field tests. 

Laboratory testing is essentially duplication, i.e., the 
stresses and strains actually established in the field are dup- 
licated in the laboratory together with ambient conditions, 
of heat, dust, etc. Once these factors are known it is pos- 
sible to prove design in the laboratory much quicker than in 
field testing alone. 

Finally it should be noted that, while all three operations 
are dealing with the same factors—functions, power require- 
ments, static loading, dynamic loading, wear, and service life 
—neither field testing nor laboratory testing is an end in 
itself but both are complementary to engineering design 
which is the principal responsibility of the design engineer. 


Tractor Engine Design for Tomorrow 
(Continued from page 22 

Table 3 shows similar performance results as measured 
on the drawbar. On the same basis of comparison, the power 
of the XO-121 is approximately 85 percent and 43 percent 
better than the “70” and ‘'77”, respectively, and fuel 
economy is 35 percent and 28 percent improved. These re- 
sults proved that the outstanding performance on the labo- 
ratory dynamometer were sound and could be realized in 
belt and drawbar work. 

In attempting to appraise the value of our work to date, 
we recognize that we have really just completed the first 
step in a basic research program. Much work still remains 
to be done even before we can consider how improvements 
found might be passed on to the farmer in the future. How- 
ever, we feel that our efforts have been well rewarded and 
that we have answers to the basic questions that were in our 
minds not so long ago. These answers are as follows: 

¢ The principle of high compression as a means of gain- 
ing power and economy in farm tractor engines is 
practical and sound. Both theory and application have 
been confirmed by this experiment at a compression 
ratio of 12 to 1. 

* The level of improvements in power and economy at 
both full and part throttle are so attractive as to war- 
rant further studies. These will include studies of 
compression ratios below 12 to 1 and their utiliza- 
tion of fuel anti-knock quality so that as improved 
fuel anti-knock quality is available, we will be in a 
position to take advantage of it. This, then, will nar- 
row the gap between this basic research tool and cur- 
rent engines and fuels. 

* The performance of this engine in the tractor chassis 
demonstrated that as far as ease of starting, flexibility, 
and smoothness are concerned, there are no opera- 
tional problems which limit the use of compression 
ratios up to 12 to 1. 


It should be repeated that this engine, which we call the 


XO-121, is a research tool, and is not an engine that will 
ever be in production. 
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The Ghaly Method of Topographic Surveys 


Howard Keck 


URVEYS for planning irrigation systems on large acre- 
S ages involve many hours of field and office work, much 
of the time being primarily with establishing contour 
lines. Present methods of developing topography maps 
generally involve the use of a party of three or four — the 
instrument man, rodmen and recorder—and using the plane 
table and alidade, transit, level or combinations of these 
instruments. 


Considerable land in Iran is being developed for irri- 
gated farming which involves a great deal of topographic 
work. Azmy W. Ghaly (Assoc. Member ASAE), an Egyp- 
tian agricultural engineer, employed as field engineer by the 
Iranian government in developing this land, saw the need 
for a more rapid method of conducting the survey and office 
work; thus he developed a new method for making topo- 
graphic maps. Ghaly’s method differs from conventional 
methods in that he assigns a definite pattern to the move- 
ment of the rodmen, offers a wider selection of surveying 
instruments and introduces a new operation and man (the 
sighter ). 

The method makes use of two established positions, one 
occupied by the instrument man (A) and the other by the 
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Fig. 1 Special paper with concentric circles used for recording survey data by the Ghaly 
method of topographic surveys 
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sighter (B), from which both men take radial lines of sight 
(Fig. 3) on the rodman. The instrument man plans his 
work so that he will have his rodmen coming directly toward 
him along a given radial line projecting out from his station. 
Thus depending upon the condition of the terrain, he will 
designate the rodmen to follow inward on a radial line 
starting from say 000 deg and progressing around the 
boundary in either a clockwise or counterclockwise direction, 
coming in on every 10 deg or so of the circle towards and 
passing on through and outwards 180 deg from the initial 
position. The rodman does not have to continue on out on 
the opposite azimuth he started on, but it may prove con- 
venient. The instrument man takes a reading every time 
the rodman stops and also keeps him on line. 

Now each time that a shot is taken, the sighter sights 
along his sight rule (plane table and rule; an alidade can 
be used) and makes a mark on the paper attached to his 
board. This paper (Fig. 1) has concentric circles drawn on 
it which can be lettered or numbered to correspond to the 
radial lines being used by the instrument man. Thus each 
time a shot is taken the sighter sights and makes a mark on 
one of the concentric circles corresponding to the proper 
radial line. This mark is a projection from the center of the 
concentric circles which is a pivot for the sight rule. 


It is evident then that each level shot is located by two 
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intersecting lines, one the known radial line (azimuth) 
passing through the instrument man’s station and the other 
a line of unknown azimuth passing through the sighter’s 
station to the rodman’s position. Of course the distance and 
direction of the sighter is determined with respect to the 
instrument man’s station, the distance being recorded in the 
field book (and possibly the direction, but not necessarily) 
and the line of direction marked on the sighter’s sheet. 
Using this method eliminates the need of the instrument 
man concerning himself with the direction of the level shot 
from his position; so long as he keeps the rodman on the 
given radial line, the sighter will do all the locating with a 
minimum of effort. 

It is doubtful that the actual time to make a survey by 
Ghaly’s method has been compared to that taken by stand- 
ard methods, with both area and surveying party being the 
same. Possibly Ghaly’s method requires less time because 
of the minimum amount of adjustment of the instruments. 

The real time-saving comes in making up the actual con- 
tour map in the office. Referring to Fig. 3 and imagining 
that the contour lines do not exist, we can see the practical 
side of this system. Deciding on the scale — for any scale 
can be used—locating position A (instrument man’s station ) 
and then drawing a radial line out in the general direction 
of B (sighter’s station), or using the exact location as given 
in the field book to locate B, we have our initial starting 
point. With position B established on the mapping paper, 
the sighter’s sheet is slipped under so that line A-B on his 
sheet coincides with A-B on the mapping paper and the cen- 
ter of the concentric circles directly under the B position 
shown on the map. From here on in it is simply a matter 
of first drawing all the radial lines from position A, as re- 
corded in the field book; then, using the properly identified 
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circle, mark off all the stations according to those indicated 
on the circle, projecting a line from B through the mark 
(Fig. 1) on the circle until it intersects the proper radial 
line (Fig. 3). As an example, take radial line 3 (30 deg) 
and the corresponding circle (since half the radial lines are 
on the northern half of the circles, the remaining radial lines 
can be indicated on the same circles providing there is suf- 
ficient room; or separate circles can be used for each radial 
line) and mark a on the circle; project a line through B and 
a until it intersects radial line 3; from the field notes (Fig. 
2) the elevation is recorded for this station on the map. The 
process is repeated until all stations and elevations are in- 
dicated; contour lines are then worked out as they would be 
in any other contour map. 

It should be noted that it is advantageous to have two 
sight positions about 90 deg apart from each other, thus 
minimizing the grouping of sight lines close together. 
Fig. 3 shows what happens when this is not done. In other 
words, the second sight station would provide a more accu- 
rate location of the rodman’s position on radial lines 6, 9, 
24 and 27 than when located from position B. Thus the 
sighter, in the example illustrated, while at position B would 
mark only the position of the rodman on radial lines 0, 3, 
12, 15, 18, 21, 30 and 33. He would then set up a new 
position approximately 90 deg from station B and locate 
the rodman on the remaining radial lines, 6, 9, 24 and 27. 
Better distribution of sight lines are maintained making the 
plotting of contour lines that much easier. 

It is felt that Ghaly’s method offers exceptional possi- 
bilities and lends itself easily in setting up field notes and 
concentric sight circles to suit the instrument man making 
the survey. 


Fig. 3 Contour map made up in accord with the Ghaly method 
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Farm Buildings Animals Can Pay For 


Harry L. Garver and Wallace Ashby 


that animals cannot afford to pay more for buildings 

than the lowest cost at which the essential services 
they contribute can be provided. We need more information 
as to what these essential services are and the lowest cost 
at which they can be obtained. Research is helping to 
answer these questions. 

Of course, the more favorable the price-cost ratio, the 
less the farmer will be hurt by investing too much or by 
getting fewer services than he might get from a given invest- 
ment. The “‘cost-price squeeze’’ has hit most livestock enter- 
prises and the average annual consumption of milk per 
person has dropped from 752 to 689 pounds in 10 years. 
If there was a question about buildings animals could pay 
for 10 years ago, there is a bigger one now. 

Good animals and good management can pay more for 
housing than poorer ones. Michigan gives a good example. 
With average cows and usual practices, the annual labor in- 
come of a one-man dairy farm was $1,553; with good cows 
and improved practices, $5,733. With either ordinary or 
improved practices, good cows more than doubled the labor 
income. A new USDA bulletin. “Cull the Cow that Culls 
your Profits,’ propounds the same philosophy that brought 
about the trap nest for hens—“'Get rid of the boarders.”’ 
That most certainly is the place to begin, but it still leaves 
the problem of finding out what the needed services are and 
how to supply them at the lowest possible cost. 

What sort of environment enables the animal to grow 
and produce efficiently? The Agricultural Engineering Re- 
search Branch (USDA) is cooperating with other branches 
of the Agricultural Research Service and with the Missouri 
and California agricultural experiment stations on these 
questions. 

Briefly, studies in the laboratory at Columbia, Mo., 
showed that slowly lowering stable temperature from 50 to 
4F had little effect on milk production of Holstein or 
Brown Swiss cows in stalls. As the stable temperature was 
lowered, the cows ate more roughage, grew longer, thicker 
hair, produced more body heat, and gave off less moisture to 
the air. However, Jersey production fell off considerably 
under these conditions. As temperatures rose above 80 F, 
both Holstein and Jersey milk production and feed con- 
sumption fell off rapidly. The cows had much more diffi- 
culty in adjusting to high than to low temperatures. 

How about poultry? Our investigations of the effect of 
environmental conditions on health, growth, and production, 
while far from complete, seem to show certain facts. Maxi- 
mum production is not confined to a pin-pointed set of 
conditions. Maryland-grown Rhode Island Red hens under 
observation in our calorimeters at Beltsville at the best gave 
75 to 80 percent egg production at about 55 F and 75 per- 


Fre: a farm business viewpoint perhaps we should say 
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Production, management, and economic con- 
siderations, combined with sound engineering 
practices, are essential in arriving at correct 
answer to questions implied in this subject. 


cent relative humidity, but they produced 70 percent and 
over all the way from 40 to 75 F under otherwise similar 
conditions. Production does, however, appear to drop off 
fairly rapidly below freezing and above 80F, and feed 
consumption per pound of eggs was least at 55 F. 

During the past spring we ran two groups of chicks 
through our calorimeters. A partial report of the results was 
given at the ASAE annual meeting in June, 1954. We re- 
peat some of it here and bring it up to date. 

Seventy New Hampshire day-old chicks were placed 
under each brooder. The two brooders were as nearly iden- 
tical as was humanly possible to make them. The calorimeter 
temperatures (corresponding to room temperatures) were 
maintained at 67 F and 86 F throughout the 13 weeks of 
test. Mortality was two chicks in the cool chamber and one 
in the warm chamber. The chicks in the warm chamber out- 
grew those in the cool chamber by about 17 percent during 
the first three weeks. For the next two weeks they main- 
tained about the same difference in body weight. By the 
middle of the sixth week the two groups weighed the same. 
From then on, the birds in the cool chamber grew in- 
creasingly faster than those in the warm chamber. 

At the end of the thirteenth week the birds were 
slaughtered and notes made of thyroid, heart, head, comb, 
and sex-organ development. The birds in the cool room out- 
weighed those in the warm room by over 10 percent. 

On the other hand, development of sex organs was more 
rapid in the warm box. The roosters began to crow at 7 
to 8 weeks. The average weight of gonads in the warm 
box was nearly four times that in the cool box. 

We can easily draw wrong conclusions from too few 
samples. However, should subsequent runs produce similar 
results, we would very likely advocate the design of a 
warmer house in which to grow birds for eggs or breeding 
stock than we would for broilers. Further tests may sug- 
gest a warm room in which to start the brooding and a 
cooler space in which to finish it. 

Work in cooperation with California showed that the 
average daily gain of swine accustomed to a warm climate 
appears to reach a peak at approximately 60 F for heavy 
fattening hogs and at 70F for 100-lb pigs. Rate of gain 
fell off rapidly at temperatures either above or below those 
levels. 

As a result of these studies we now believe it is more im- 
portant to protect animals and birds from high than from 
low temperatures. What can be done to make animals more 
comfortable on hot days? Shade them from direct sun- 
shine and protect against radiation from bare earth and 
other hot surfaces. Large trees in green pastures provide 
good shade. Allow free air movement, and on very hot 
days provide sprays or wallows of clean water. Remember 
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that cows, swine, and poultry do not sweat. However, some 
degree of judgment should be exercised in cooling animals 
by evaporation of moisture from their body surface. Perhaps 
we should have some form of instrument that would indicate 
the rate of evaporation in combination with air temperature. 

Since there is direct relationship between the design and 
layout of an animal shelter and the labor requirements, con- 
sideration should be given to all factors that reduce time and 
effort for the man who cares for livestock. 

In the case of dairy cows a combination of measures such 
as planned arrangement of buildings, pipe-line milking in 
elevated stalls, ground-level storage of feed and bedding, 
separation of dry and milking cows, self-feeders for hay and 
silage, hard-surfaced lots, tools conveniently located, and 
good management practices can reduce chore labor from 100 
or more to 70 or fewer man-hours per cow per year. 

Finally, what is a reasonable amount for a farmer to in- 
vest in buildings and what type of buildings will provide the 
right environment and layout most economically? We are 
not going to try to answer this directly, but have some in- 
formation that may be interesting. 

In 1949 there were 1,700,000 farms in the United States 
that kept only one or two cows. These farms produce little 
milk for sale, but the cows pay returns in family living and 
an occasional calf. Another 1,300,000 farms kept three to 
nine cows each. They represent about one-third of all the 
milk cows in the country, but the production per farm is so 
small it is hard to pay for buildings and equipment to 
meet quality milk requirements. What can these farmers 
do to keep building costs down? One solution would be 
either enlarge their operation to milk at least 15 cows, or 
to keep only one or two for home use. 

What about the 660,000 farms with ten or more milk 
cows that supply two-thirds of the commercial milk supply ? 
How much are the cows on such farms now paying for 
shelter. A partial answer may be found in the report of a 
study of economic and functional characteristics of farm 
dairy buildings in the Chicago and St. Louis milksheds of 
Illinois. It is reported in Illinois Agricultural Experiment 
Station Bulletin No. 570 and covers 350 dairy farms for 
which farm accounts were available. This study was made 
jointly by the U.S. Department of Agriculture and the IIli- 
nois Agricultural Experiment Station. 

Grade A milk was produced on 241 farms, grade B on 
60, unclassified on 41, and butterfat on 8 farms. All but 
ten sold bulk milk. When the dairy enterprise was charged 
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with feed at market prices and labor, depreciation and in- 
terest at going rates, 52 percent of the farms were making a 
profit while 48 percent were losing money. Most farms had 
a substantial cash income even though the dairy enterprise 
showed a paper loss. Such cash balances, however, were due 
not to efficiency of the dairy enterprise, but to efficiency of 
crop and feed production and to use of a large amount of 
unpaid family labor. 

We can assume that the lack of dairy profits was due in 
part to the character of the buildings. Most of the barns 
studied were from 40 to 70 years old and were built when 
the farms produced grain and meat animals. While the 
structural condition of 95 percent was good or fair, few had 
been remodeled into efficient dairy barns. 

A score card was used in rating the functional charac- 
teristics of each dairy building. Ratings were from 1 to 5, 
the rating of 1 being the best. More than half of the farms 
were rated below 2 on the following items: stall size, 
mangers and bunks, alleys, gutters, water protection, water 
adequacy, external layout, cleaning operations, clean cows 
and cooling facilities for milk. Thirty percent of the farms 
had too much building space while another 33 percent 
needed space. Lack of flexibility was found to be a serious 
fault of these buildings. 

The average appraised (depreciated) value of these 
buildings in 1947 was about $285 per producing cow. An- 
nual building cost was $38, and since the average dairy en- 
terprise was just breaking even, the amount available to 
pay building costs also averaged $38 per cow. Capitalizing 
the $38 annual charge at 8 percent, a farmer might expect 
his cows to pay for new dairy buildings at not more than 
$475 per milking cow, assuming that half the animals to be 
housed were producers and the rest heifers and calves. 

Well, what kind of a barn can you build for that price? 
Data collected by Thayer Cleaver showed that the cost of a 
new stall barn with milkhouse, equipment and young stock 
space was about as follows in Illinois in 1952: 

10 to 15 stalls—$700 per producing cow 

30 to 40 stalls—$600 ”’ 95 x 

50 to 60 stalls—$500 ” 
This assumed that all materials were purchased and all 
labor hired. 

Other information collected by Cleaver indicated that a 
complete loose-housing setup suitable for a 25-cow herd 
could be built in Illinois in 1952 for $325 to $350 per cow. 

Marketing Research Report No. 64 reports a study made 
by the U.S. Department of Agriculture under contract with 
the Doane Agricultural Service where the cost of a 25-cow 
loose-housing system with pole barn, two elevated milking 
stalls, a preparation stall, a pipe-line milker and spray milk 
cooler was $247 per cow. This included a 24 x 60 x 6-ft 
bunker silo. Part of the space was provided in an old barn 
appraised at 30¢ per sq ft. With some rearrangement and 
additional milkhouse equipment, the capacity could be 
stepped up to 40 cows and the cost lowered to less than 
$200 per cow. This would allow 35 to 40 sq ft of bedded 
area, and 55 to 60 sq ft of paved lot per milking cow, but 
little space for young stock. 

We are puzzled by the wide difference in recommenda- 
tions for square feet of bedded area and pounds of bedding 
per cow for loose-housing systems. The 35 to 40 sq ft of 
bedded area and 3 Ib of bedding per day, found ample in 
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southwestern Illinois, is only a little more than half the 
space and one-third the bedding recommended by some 
northern states. The growing season at Greenville, IIl., is 
190 days; at New Brunswick, N. J., for example, 181 days. 
The average January temperature at Greenville is 30 F; at 
New Brunswick, 31.5 F. Hours of winter sunshine per day at 
Greenville are 4.75, at New Brunswick 5.0. Under these 
conditions the difference in space and bedding requirements 
must be due largely to building arrangement and the man- 
agement practices of the operator. Ithaca, N. Y., of course, 
is a different story, with a growing season of 158 days, an 
average January temperature of 25.4 F, and 3 hr of winter 
sunshine daily. Here climatic differences are important. 

No doubt some of the difference in space and bedding 
used per cow in the loose-housing system lies in arrangement 
and the management practices of the operator. 

Returning to the survey of 350 Illinois barns, note the 
distribution of annual costs shown in the following tabula- 
tion: 


DISTRIBUTION OF ANNUAL DAIRY COSTS PER FARM 


Cash costs Total costs 
Dollars Percent Dollars Percent 
Buildings 147 8 720 10 
Equipment 75 4 151 2 
Stock 158 8 310 4 
Feed 1252 65 5139 70 
Labor 288 15 1009 14 
Total 1920 100 7329 100 


Annual feed costs were seven times as large as annual 
building costs. Buildings can earn at least part of their 
cost by savings on feed. 

Labor costs were 40 percent higher than building costs. 
With modern design and equipment, labor could be cut 
about in half and thus make a substantial addition to net 
income, or at least give the farm family more time for 
other things. 

In conclusion, we have tried to point out the importance 
of production, management, and economic considerations 
related to buildings that animals can pay for, as well as to 
give data bearing on the engineering problems. We should 
also call attention to sanitation and safety for animals and 
persons. We are aware that we have said little about build- 
ings for poultry or swine. There is much less research in- 
formation available on those buildings than on buildings 
for dairy animals. Poultry and swine housing are subjects 
on which more research is especially needed. 


Fig. 2 Temperature zones based on average January temperatures, 
in degrees Fahrenheit (light-faced figures), adjusted for relative 
humidity. (Data from U.S. Weather Bureau) 
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Pole Pier Foundation 
(Continued from page 20) 
depth of 10 to 12 in and saved for finish grading. The only 
available tractor-powered posthole digger cut a hole 12 in 
in diameter and 3 ft deep. The holes were extended to 3% 
or 4 ft with hand tools. 

Posts were aligned on the outside edge to assure a 
straight exterior wall. The sill girts were leveled and nailed 
at the desired height. In some cases it was necessary either to 
trim the post or shim under the girt to get a straight wall. 
Tops of the posts were cut off if they projected above the 
girts. The sill was attached to the girts. The tongue was re- 
moved from the top centermatched plank to obtain a tight 
fit at the sill. Then the curtain wall was built from the 
top down. 

The most careful procedure was necessary to lay out the 
building. First it had to be laid out to full size and checked 
for accuracy and 90-deg corners. Then it was necessary to 
locate the center point for each posthole. The string for 
aligning the posts was set 1% in in from the building line, 
or the width of the girt, on each side and end. 

This pole pier foundation is an adaptation derived from 
several common methods of construction as found in pole- 
and-plank surface silos, pole-frame buildings, low-cost 
wood-floored buildings, and framing under loading docks 
and platforms. We do not know of its use heretofore as a 
base for clear-span, utility-type structures. 


Manpower Studies 
ares vocational guidance keeps many young people from 


taking advantage of numerous opportunities to become 
skilled workers and technicians, the National Manpower 
Council (Graduate School of Business, Columbia Univer- 
sity, New York 27, N. Y.) declared in announcing the 
publication on December 20 of its latest study on skilled 
manpower entitled ‘A Policy for Skilled Manpower.” It 
has analyzed such critical manpower problems as student 
deferment and the supply and utilization of scientific and 
professional manpower. Among other aspects of the problem, 
the study considers how skilled workers are trained, their 
role in the armed forces, and the effect of secondary educa- 
tion and vocational guidance on the nation’s future supply 
of skilled manpower. 
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Fig. 3. Average hours of sunshine daily during winter (December, 
January and February). (Data from U.S. Weather Bureau) 
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Irrigation Guide for 


Keith H. Beauchamp 


Member ASAE 


M “= farmers in the North Central states are pur- 
chasing irrigation systems with the idea of using 
them for crop insurance; that is, for the purpose 
of applying some water to save the crop during a drought. 
How often have you heard a farmer say, when a crop begins 
to show signs of lack of water, “If I could just put on a 
couple of inches of water right now!” 


Designing and operating an irrigation system, based only 
on this viewpoint, will certainly limit the successful use of 
irrigation systems in the humid area. Effective, profitable 
irrigation is more than just putting on water when the effects 
of the drought can be seen in the plant. For irrigation to 
pay year in and year out, on many soils and with many crops, 
it is necessary to increase fertilization and plant population 
and then apply water in accordance with the needs of the 
crops and capacities of the soils. To do this effectively, the 
combined knowledge of the soil scientist, agronomist, and 
engineer is required. The necessary data from each of these 
technical fields can be assembled in an irrigation guide. 


The irrigation guide then becomes a document that sets 
forth the basic design criteria for all methods of irrigation 
water-application recommended for the soils, crops, climate 
and water supply of the area under consideration. Such a 
guide should include a tabulation of all the soils and appli- 
cable crops that will influence the determination of design 
criteria. The irrigation guide will thus contain answers to 
the questions that are of vital interest to the designer, such 
as: How deep should a soil be moistened, how much water 
should be applied at cach irrigation, when should crops be 
irrigated, how fast can water be applied, and how long will 
one application take? When a designer has an answer to 
these questions, he is then able to design a system for con- 
servation irrigation. Conservation irrigation simply means 
applying the needed amount of irrigation water without waste 
or damage to the land, and maintaining soil productivity. 
Irrigation guides are designed primarily for the use of 
technicians, including Soil Conservation Service, extension 
service, college and private engineers. In the areas where 
sprinkler irrigation is practiced, the guide should be made 
available to the sprinkler equipment people, in order to ob- 
tain better uniformity of design among all concerned. The 
Ohio irrigation guide includes the following statement: 
“The guide will be used by the Soil Conservation Service 
and Agricultural Extension Service in Ohio in assisting 
farmers with the practice of conservation irrigation and for 
resident teaching at Ohio State University. It is recom- 
mended for use by irrigation equipment manufacturers, dis- 
tributors, and dealers in the design of sprinkler irrigation 
systems in Ohio. Irrigation guides are technical documents 
and are not intended to be used by the farmer.” 

The irrigation guide must be designed to fit local soils, 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers at Minneapolis, Minn., June, 1954, on 
a program arranged by the Soil and Water Division. 

The author—KeEITH H. BEAUCHAMP—is irrigation engineer, 
Soil Conservation Service, U. S$. Department of Agriculture. 
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North Central States 


Development of a Document Setting Forth Basic 
Design Criteria for Irrigation Water Application 


crops, climate and water factors. This fact must be kept in 
mind in determining the size of area for which the guide 
will furnish design criteria. The primary factor controlling 
the size of the area to be covered by a guide should be the 
similarity in design criteria based on soil, topography and 
climate. All combinations of local conditions should be 
covered in the document, so that the irrigation planners will 
not be faced with conditions for which there are no irriga- 
tion recommendations. Normally, the smallest area included 
in an irrigation guide will be the individual soil conserva- 
tion district; the largest could be an entire state. Irrigation 
guides have been prepared on a state basis in Ohio, Michi- 
gan, Illinois and Indiana. 

In the states mentioned above, irrigation guides have 
been developed cooperatively by the Soil Conservation Serv- 
ice, extension service, experiment stations and Agricultural 
Research Service. Engineers, soil scientists, agronomists, 
plant materials people, and others from these agencies gath- 
ered around the table and went down the list—soil group by 
soil group, and crop by crop—and came up with the best 
recommendations they could formulate for the required de- 
sign criteria. A surprising amount of valuable and applica- 
ble information and data can be dug up by a group suchas this. 

We realize that not all of the material that must be in- 
cluded in the guides can be based on firm conclusions at 
present, because of a lack of sufficient research and experi- 
ence in irrigation design and operation in the North Central 
states. The amount of irrigation research is rapidly in- 
creasing in this area, but the demand by farmers for ade- 
quate irrigation design also is increasing rapidly. 

By studying available research results within a state, 
adapting research work from other areas of a similar soil, 
climate and crop condition, making use of knowledge gained 
through local experience, and with sound thinking, a prac- 
tical irrigation guide can be developed for a given area. 
Design criteria resulting from the pooling of information 
and data from a great many technicians is much sounder 
than criteria which any one individual, charged with the de- 
sign of an irrigation system, would be able to develop. 

In all probability, most of the irrigation that will be 
practiced in the North Central states will be done by sprink- 
lers. For this reason, and because of the limitation on 
time, the remainder of this presentation will be devoted to 
guides for sprinkler irrigation. There are, however, num- 
erous areas where gravity irrigation should and will be prac- 
ticed. Irrigation guides covering gravity irrigation should 
be developed for those areas. 

The irrigation guide should be developed along the 
theory of limiting the moisture deficiency in the soil and 
applying water in accordance with the soil’s capacity and 
ability to absorb water. It is neither desirable nor practical 
to allow the crops to exhaust all of the available soil mois- 
ture in the root zone before beginning to replace the mois- 
ture by irrigation. If this is permitted, the plants will wilt 
and growth will stop. The result would be serious damage 
to the crop, if not complete crop failure. Therefore, the 
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sprinkler system should be so designed that water can be 
applied to the entire field before growth stops or is seriously 
retarded. To do this, it is necessary to select a minimum 
moisture level at which irrigation should be started as well 
as the lowest level that can be permitted for the last day’s 
irrigation on the first round. (Refer to Fig. 1.) 

There are substantial data that show a marked reduction 
in crop growth when the available moisture is depleted to 
the 15 to 20 percent level. It would seem then that this 
15 to 20 percent level would be a good lower limit of mois- 


soils that might be irrigated should be made. All of the re- 
quired information making up the design criteria should be 
set down in some form that can be readily used by the irri- 
gation planner. One suggested method of recording this 
data is shown in Fig. 2. 


An explanation of the columns in Fig. 2 follows: 


Column 1: National Code used by the Soil Conservation 
Service for the different soils listed in column 2. 


Column 2: Soil Group. Soil types that are similar with 
regard to their behavior under irrigation have been 
grouped; the number for each group is shown. The group 
numbers of the soils correspondingly shown in columns 
1 and 3 are listed in this column. 


ture depletion for design purposes. 

The moisture level at which to start irrigation must be 
determined from a practical standpoint, however. A farmer 
is generally reluctant to start irrigation at too high a mois- 
ture level, because the soil just doesn’t seem dry enough to 
ee warrant the trouble of setting up the sprinklers. As this 
a starting level is lowered and becomes closer to the lower 
Se moisture limit, the allowable time to cover the field is les- 
sened and the cost of the system is increased correspond- 
ingly. After considering these factors, it appears that the 
logical level of available moisture at which to start irrigation 
would be 55 to 60 percent. 

Most of the irrigation guides in the North Central states Column 5: Available Moisture-Holding Capacity of the 
are based on starting irrigation at the 60 percent level and Soil. This available capacity is the soil-moisture content 
preventing the moisture level from dropping below 20 between the wilting point and field capacity, expressed 
percent. With 60 percent as a starting level, an amount of in inches of water per inch of each soil depth given in 


Oe 


Column 3: Description of Soil Group. This is a descrip- 
tion of the soils referred to in columns 1 and 2, giving 
color, profile drainage, texture, permeability and refer- 
ence to heavy layers of the soil profile. 


Column 4: Soil Depth. The soil is broken down into 
specific sections, measured in inches of soil profile for 
which moisture data are given in column 5. 


water equal to 40 percent of the available moisture would column 4. 

be applied over the entire field at 

each irrigation. With this approach, i ie 

the moisture level at the end of the [{ oe 

field opposite from the start of irri- | 

gation is never above the 60 percent Stort irrigation Here — am 

level during a prolonged drought. Wossture in Field 1 ha | 

Drops to 60% Level ee | 

Since benefits of irrigation ap- | : 


pear to be greater at higher moisture : Debus abegaetinaceAsec 
No Ran > 
levels than at moderate or low 
levels, recent thinking is to maintain 
: : . Field Copacit 

a high moisture level for the entire | OO% Level 

field by applying varying amounts 

of water as the sprinklers are moved 

across the field during the first cycle ae worsture [Level “otter 
40% of toto! * irrigation with 77. * 
Available Moisture y gm " 

to the soil at each 

x of the sprinklers 


Moisture level in this 
V/Asection can be raised 
by increasing amount 
at application 

OS sprinklers 
move across 
the field 


of irrigation. One method of doing 
this in line with the 60-20 standard 
is to apply an amount cqual to 40 
percent of the available moisture | 
Ae over the first one-third of the field, 
ay increase this amount to 55 percent 
Fs for the second third and to 70 per- 
cent for the last third of the field. 
If it is necessary to repeat the irri- 
gation immediately, the 40 percent 
amount would be used throughout 
the second cycle, thus providing a 


Stort Irrigation 


(This 40% of the Available Moisture 
determines the length of time 
meray to cover the field 


during the Peak Use Rote period 


Tota! Avoiloble Moisture 
in Depth of Soil to be irrigated 


Moisture 


Depletion Curve based on Peck Use Rote 


er high moisture level over the entire 
te field for the length of the drought 
aa bi period. 
a re The irrigation guide must also Siting Senet 


Time required for Sor! 


Moisture to drop to 60% Level 


Maximum number of Oays 


answer the questions of depth to 

irrigate and peak daily use of dif- coed fe Corer Fed 
ferent crops. Recommendations on "Peck Use Rete 
maximum application rate and 
waterholding capacity of the various 


=Ooys 


Fig. 1 Limiting moisture depletion of the soil 
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Column 6: Maximum Intake Rate. This is the rate of 
water absorption by the soil for bare and cover conditions 
for the period of irrigation. The bare condition refers 
to row crops and the like, where surface compaction and 
sealing from raindrop impact is noticeable. Under cover 
conditions, vegetation or mulch absorbs raindrop energy 
and there is little or no surface sealing. Sprinkler nozzles 
should be selected to supply water to the soil at the rate no 
greater than those given in this column. 


Column 7: Crops. The crops shown opposite the soil 
group are those that are adapted to the particular soil 
group. It should be understood that the listing of the 
crops in this column does not mean that research data 
have proved that it is economically feasible to irrigate all 
of these crops on the given soil group. Research in the 
North Central States has not progressed to the point 
where we have economic data on very many crops under 
irrigation. When someone wants to try irrigating some 
of these crops, Fig. 2 will supply the crop data neces- 
sary for the design of the sprinkler system. 


Column 8: Depth of Soil to be Irrigated. The figures 
listed in this column are the recommended depths of soil 
in inches in which moisture must be kept available for 
the plant. This depth should not be confused with the 
maximum root zone. 


Column 9: Peak Moisture Use Rate. This is the peak 
water-use design rate. It represents the water used by the 
vegetative growth of the given area in transpiration and 
the building of plant tissue, the amount evaporated from 
adjacent soil, and the amount of precipitation intercepted 
on the plant, measured in inches per day for the irriga- 
tion period when the maximum amount of moisture is 
being extracted from the soil. 


Column 10: Available Moisture in Soil Depth to be Irri- 
gated. This is the total available moisture for soil depths 
shown in column 8 and calculated from water-holding 
capacity in column 5. 


Columns 11 and 12: These two columns show the water 
application for the first one-third of the area to be irri- 
gated during the first cycle of irrigation based on a mois- 
ture depletion of 40 percent. Use this water application 
over the entire area for the second cycle of irrigation. 


Column 11: Water to be Applied at Each Irrigation (70 
percent Efficiency). Values in this column are the amounts 
of water required to be discharged from the sprinkler 

; nozzle to supply the necessary quantity of water to the 

ask soil based on an efficiency of application of 70 percent. 


Column 12: Application Time Based on Maximum Intake 
Rate. This is the length of time required per sprinkler 
setting, based on the maximum intake rate shown in 
column 6, for both bare and cover conditions. Adjust- 
ment to values in column 6 to meet the irrigation time and 
labor factor may provide more acceptable values for 
column 12. However, any adjustment in column 6 should 
be less than the maximum rate shown. Lower rates neces- 
sitate a longer time of application. 


Columns 13 and 14: These two columns show the water 
application for the middle one-third of the area to ‘be 
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irrigated during the first cycle of irrigation. The informa- 
tion is the same as in columns 11 and 12, except that the 
application is based on a 55 percent moisture depletion. 


Columns 15 and 16; These two columns show the water 
application for the last one-third of the area to be irri- 
gated during the first cycle of irrigation. The informa- 
tion is the same as in columns 11 and 12 except that the 
application is based on a 70 percent moisture depletion. 


Column 17: Maximum Time to Cover Irrigated Area Based 
on the Peak Use Rate. This is the maximum number of 
days that can be used to cover the irrigated area and is 
based on the peak use rates for the crop as shown in 
column 9. This is also the minimum number of days, 
after starting irrigation, before the process needs to be 
repeated if no rain falls in the interim. This frequency 
depends upon the amount of usable moisture replaced in 
the soil at each irrigation and how fast the crops will use 
this moisture. 


The following example will show how Fig. 2 can be 
used in the design of a sprinkler irrigation system for irrigat- 
ing melons on a light-colored sandy soil (Soil Group 42): 

Find Soil Group 42 in column 2 of Fig. 2. Next 
note in column 6 that the maximum intake rate of this soil 
under bare conditions is 0.8 in per hr. The bare condition 
is used because melons are a row crop. Referring to the 
bottom of the table, melons will be found under deep rooted 
truck crops—Group 3. 


Locate Group 3 in line 3 under Crops in column 7, 
opposite Soil Group 42. Following line 3 to the right, it 
will be found, in column 8, that melons should be irrigated 
toa depth of 30 in on this light-colored sandy soil. In column 
9, the Peak Moisture-Use Rate for design purposes is found 
to be 0.20 in per day. Column 10 shows the amount of 
available moisture-holding capacity to be 2.9 in in the top 
30-in depth of soil irrigated. This is determined from 
columns 4 and 5. The top 0 to 9 in of this soil has a mois- 
ture-holding capacity of 0.10 in per inch of depth or a total 
of 0.9 in. The capacity of the 9- to 18-in layer, being .08 in 
per inch, will total 0.72 inch, and the 18- to 30-in layer with 
0.11 in per inch will hold 1.3 in. Thus, the top 30 in will 
hold 2.9 in of water. 


Still following the third line across the page, the amount 
of water to be applied over the first one-third of the field 
during the first cycle of irrigation is found in column 11 to 
be 1.7in. If a sprinkler nozzle with an application rate of 
0.8 in per hr (column 6) is used, column 12 shows that 
the time of application under bare conditions is 2.1 hr for 
the first one-third of the area. The amount of water to 
be applied over the middle one-third of the field is 2.3 in 
from column 13 and column 14 show a time of applica- 
tion of 2.9hr. Column 15 and 16 show this information 
for the last one-third of the field to be 2.9 in of water to 
be applied and an application time of 3.6 hr. Column 17 
shows six days as the maximum time allowed to cover the 
field for the period of highest water use during the grow- 
ing season. If it should be necessary to repeat the irrigation 
immediately, use an application of 1.7 in (column 11) and a 
time of application of 2.1 hr (column 12) for the entire 


area to be irrigated. (Continued on page 37) 
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N EXAMINATION of gully control structures in 
A southwestern Wisconsin was undertaken during 1948 
and 1949, in cooperation with the Wisconsin Agri- 
cultural Experiment Station, to determine how they had 
performed under prevailing maintenance conditions. Four 
counties were selected because of the diversity of structural 
types and the presence of sizeable areas of the principal soil 
types of the unglaciated area of southwestern Wisconsin. 
Most of the structures examined had been in operation 15 
years and thus sufficient time had elapsed to permit an 
evaluation for adequacy of designs, construction methods, 
and maintenance. 

The original intention was to make a detailed study of 
all structures to provide data on hydraulics, hydrology, de- 
sign, construction, maintenance and performance factors. 
Lack of adequate facilities to allow for completion of the 
project in a reasonable time necessitated a large reduction in 
the scope of the investigation. The final method involved 
only a hurried examination of each structure unless it was in 
need of maintenance or repair. If repairs or maintenance 
were necessary an attempt was made to determine if the 
condition had been caused by weakness in design, construc- 
tion or maintenance methods. Farmers were interviewed to 
determine the history of previous failures, repairs, main- 
tenance, and an estimate of the maximum discharge. A total 
of 400 structures were examined, the results summarized and 
published as SCS-TP-116 (1)*. It is not the purpose of this 
paper to repeat much of the data and discussion given in 
this publication but rather to present some of the more 
common faults and state what has been or should be done to 
correct them. A partial tabulation of the data is shown in 
Table 1. 

In this table partial failures include breaks in the fill, 
breaking off of the outlet or wingwalls, and cracking or tip- 
ping of the outlet sidewalls. Repairs were considered as re- 
placement of all or part of the earth fill, extending collars, 
or building a new outlet. Maintenance represents such 
minor work as raising the fill, extending the cutoff, placing 
riprap, and clearing brush and weeds from the fill or around 
the inlet. The table shows that, at the time of the survey, 
only 10 percent were in need of repair but that about 35 
percent should have some form of maintenance. 
The difference between the number of partial 


TABLE 1. 


Evaluation of Gully Control Structures 


A Study to Determine the Performance of Structures 
Under Prevailing Maintenance Conditions in Wisconsin 


adequate maintenance is the weakest point in the gully- 
control program. An annual inspection of all structures 
should be made to see that (a) the area around the in- 
let is free from debris which might cause partial plugging of 
the inlet and a reduction in spillway capacity; (b) the fill is 
of sufficient height, free of brush, weeds and trees, with no 
evidence of burrowing animals, and no sloughs or cracks; 
(c) the outlet cutoff is not undermined and (d) that there 
is no evidence of concrete cracking or spalling. 

A number of the ponds had trash, brush and logs which 
could become lodged in the structure and reduce the spill- 
way capacity sufficiently to cause overtopping of the fill and 
result in complete failure. The elbows of several of the 
drop inlets were partially plugged with stumps and trash. 
One such condition which was called to the attention of the 
tenant in 1949 failed three years later when a section of 
log almost completely closed the inlet and caused overtop- 
ping of the fill. Because of this negligence the structure 
must now be classed as a complete failure even though there 
is no sign of a break in the concrete. A properly designed 
trash rack might have prevented this, but it could not func- 
tion indefinitely without maintenance. 

The original instructions to the farmer required that he 
fence out the fill to prevent cattle damage. The usual re- 
sult was that fills became covered with weeds, brush and 
even small trees making them highly susceptible to damage 
from burrowing rodents. Some fills were even planted to 
pine or black locust. Where they were fenced out, they 
should have been mowed at regular intervals or controlled 
grazing permitted. In several cases the growth of. brush 
around the inlet was heavy enough to seriously reduce the 
capacity. These early fills, usually made with teams and 
slip scrapers, were only 4 ft wide on top with 2 to 1 side 
slopes. More recent fills have been made with heavy equip- 
ment and their wider tops and flatter slopes greatly reduces 
the maintenance problem. 

The most common causes of fill failures were insufficient 
collars, use of earth as outside forms, improper moisture 
content at time of placement, and poor compaction. A few 
failures may be attributed to overtopping caused by insuffi- 
cient spillway capacity. These could perhaps have been 


NUMBER, HISTORY, AND CONDITION OF GULLY CONTROL STRUCTURES 


failures and those needing repairs indicates the 
repairs completed previous to this investigation. 
The common misconception among farmers 


: Type of 
appears to be that structures should give satis- structure 
factory results for years without need for main- prop inlet 
tenance. Complete disregard for or lack of 

Box-inlet 


Paper presented at the annual meeting of the Amer- 
ican Society of Agricultural Engineers at Minneapolis, 
Minn., June, 1954, on a program arranged by the Soil 
and Water Division. 
The author—NEAL E. MINSHALL—is project super- 
visor, Agricultural Research Service, U.S. Department 
of Agriculture. 

*Numbers in parentheses refer to the appended 
bibliography. 
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avoided by providing a vegetated emergency spillway near 
one end of the dam. Some of the conduits were poured 
directly against the earth with no antiseep collars. There 
were no controls used on soil moisture or compaction 
methods in placing the earth fills. Present practice calls for 
rigid control of the fill material, including moisture content, 
placement in thin layers, and thorough compaction. 

Some common interpretations made by engineers are that 


¢ Toe drainage of all fills is necessary 
¢ Undermining of the outlet cutoff constitutes a failure 


¢ Drop-inlet barrels would flow full if the slope of the 
barrel was less than the hydraulic gradient regardless 
of the height of riser. 


Only a small percentage of earth fills examined had any 
form of toe drainage yet very few failures could be attributed 
to seepage if reasonable care had been exercised in place- 
ment and compaction. A few of the fills which were mostly 
sand showed evidence of seepage at the first runoff. This 
was remedied by adding a one-foot clay blanket to the up- 
stream face of the dam. A properly designed system of toe 
drains involves the expenditure of a considerable sum of 
money. Toe drainage should be provided when a large 
permanent pond is to be maintained and where seeps or 
springs are likely to occur at the junction of the fill material 
with the original bank. Toe drainage should not be neces- 
sary on the low-head drop spillways unless they fill one of 
the above conditions. Flumes or chutes should always be 
provided with an adequate system of drains as undermining 
the slope section appears to be their principal weakness. It 
is difficult to establish a definite criterion as to where toe 
drainage is required, but a reasonable answer might be 
provided by observational studies on field structures. 

Much stress in recent years has been placed on specially 
designed outlets to prevent excessive scour. It should be 
noted here that none of the twenty-one complete failures can 
be attributed to undermining of the outlet. Scour holes 
developed on many of these structures in the first few years 
of operation, but in general have not been greatly enlarged 
by subsequent floods. This leads to the conclusion that, on 
moderately erodible soils, if sufficient cutoff is provided no 
other special precautions need be taken for the ordinary size 
of structure. In many cases a reasonable maintenance pro- 


D=.75- 


= 
1 
Head on Mode/ in Fr 


a & 
Discharge “i Model in ine 


Fig. 2 Head discharge curves for box-iniet spillways without head- 
wall. (Width and length constant, depth variable) 


36 


* 

~~ 

g 

> 

3 

NS 

S 

dv 

| : 

w Ze : t 
PT 
06 087 “% 15 


Discharge of Mode! ia C.F.S. 


Fig. 1 Head discharge curves for box-inlet spillways without head- 
wall. (Width and depth constant, length variable) 


gram can reduce the initial cost by making special outlets 
unnecessary. Outlet maintenance might consist of (a) extend- 
ing cutoffs which have been undermined, (4) riprap below 
the apron or on the toe of the earth fill, (c) pile wings to 
reduce eddies, (d) or spur dams and revetments. For large 
drainage areas or extremely erodible soils the specially de- 
signed outlets are an absolute necessity. The structures 
examined were all designed to take the full discharge from 
the area undiminished by storage and where the peak dis- 
charge is of short duration. The tendency in more recent 
designs is to use the drop inlet structures as the outlet for 
detention reservoirs where the maximum discharge will last 
for several hours. 

The drop inlets examined in the survey were all mono- 
lithic concrete structures with the riser and barrel having the 
same cross sectional area. The minimum height of riser at 
the University of Wisconsin in the 1934 tests was three 
times the diameter of the conduit (2). Several of the actual 
field structures had riser heights of two diameters or less. 
In two of these, where the height of the riser was less than 
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With headwall and 

3:/ fill slopes, toe yt 
of slope 0.2/ feet (H) 
rom spillway 

crest. Type inlet 
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| L stones From 
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Oo 2 4a 6 a 1.0 
Discharge of Mode/ in C.F. S. 


Fig. 3 Head discharge curves for box-inlet spillways. (Width of 
model, 0.5 ft; depth of model, 0.75 ft; head over crest, 0.21 ft) 
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one diameter, the dam is known to have overtopped even 
though the barrel did not flow full. If this type of structure 
is to be used, studies should be made to determine the min- 
imum height of riser necessary for the barrel to carry full 
capacity. Present designs call for a riser with a cross sec- 
tional area at least twice that of the barrel and tests at St. 
Anthony Falls show the minimum height of riser should be 
4 to 5 times the diameter of the barrel. 


Box Inlet Spillway 


Two types of box inlet were shown SCS-TP-116 (Fig. 
9). Type B was further changed in recent years by elim- 
inating the top slab over the channel section and the cutoff 
under the center of the fill. The headwall length was in- 
creased to three times the design head over crest plus 3 ft 
and extended down below the floor of the intake section. 
These changes frequently resulted in a length of headwall 
14 to 16 ft on each side extending from maximum water 
level down to the footing 3 ft below the floor of the spill- 
way. These large headwalls contained at least 25 percent 
of all the concrete in a structure. The hydraulics of this type 
of inlet have been reported in considerable detail in SCS- 
TP-106 (3). It was felt that a change in the inlet design 
might result in a material savings. The type proposed called 
for the elimination of the headwall and continuing the 
sides of the inlet up along 3 to 1 fill slopes then using only 
a moderate lei.gth of cutoff under the center of the fill. This 
type of inlet was tested at the University of Wisconsin 
Hydraulics Laboratory in 1953 and the results presented 
in a thesis. 

The results presented here are based on this thesis and 
subsequent check tests. The actual model was 0.5 ft wide 
and the lengths and depths were variable. Tests were made 
for depths of 0.25, 0.50, and 0.75 ft and for lengths of 
horizontal section of 0, 0.25, 0.50, 0.75, and 1.00 ft for 
each depth. The results were not analyzed for effect of 
H/W or B/W and the dike position was the same for all 
tests. The width of the channel was 5 ft so the Wc/L varied 
from a minimum of 2.0 for the longest box to about 10 for 
the short one. The actual test results are shown in Figs. 1 to 
3 inclusive. From these the discharges for full-size structures 
can be computed from the formula Q=Q,,N*/?, where 
Qm =the discharge of the model and N is the scale ratio of 
the field structure to the model. 

Fig. 1 shows the test results on an inlet with a depth 
(D) of 0.5 ft, width (W) of 0.5 ft and various lengths of 
the horizontal section (B). For this depth and width of 
inlet, weir flow existed for all lengths of B up to a discharge 
of 0.55 to 0.60 cfs. Above this discharge the channel sec- 
tion appears to be the control. A discharge of 0.60 cfs can 
be obtained either with a B of 1.0 and H=0.15, or if the H 
is increased to 0.29 ft, the length B can be reduced to zero. 
With a box of given width (W) and depth (D) the same 
discharge capacity can be obtained by a number of combina- 
tions of head (H) and length (B). 

Fig. 2 shows the effect of depth of box on discharge for 
a width of box (W) of 0.5 ft and a length of horizontal 
section (B) of 1.0 ft. This indicates the channel section 
very quickly becomes the control for the shallower box. This 
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condition might be alleviated considerably by increasing the 
width of the box toward the downstream end to form a 
trapezoidal inlet like Fig. 12 in SCS-TP-116. 

Fig. 3 gives a comparison of discharges for a specific 
design head (H=0.21 ft) between the type inlet reported 
in SCS-TP-106 and the one tested at the University of Wis- 
consin. For a B/W of 2.0 in the present type the discharge 
of the model was 0.71 cfs. The same discharge can be 
passed through the new type without headwall with a re- 
duction of B/W to 1.1. The length of the channel section 
would be increased by three times the sum of the design 
head plus freeboard. The over-all length of the two types 
of structures having the same discharge capacity will not be 
materially different. The long headwall being used on the 
present designs can be eliminated and replaced by a short 
cutoff under the center of the fill. The saving in quantities 
of concrete by this change in design of inlet should average 
about 10 percent. 


Conclusions and Recommendations 

1 Continued neglect of maintenance will eventually re- 
sult in failures requiring extensive repairs. 

2 An educational program is necessary to insure proper 
maintenance either in the form of a handbook or series of 
articles for local papers. 

3 Drop inlets should be equipped with properly de- 
signed trash racks. 

4 Where climate and soil conditions will permit the 
establishment and maintenance of a good sod, a sod flume 
might well replace a concrete or masonry structure on small 
watersheds or low overfalls. Considerable study will be 
necessary to determine the limitations for such sod flumes. 

5 Further hydraulic studies are necessary to determine 
the most economical shape for the box-inlet drop spillway. 
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Irrigation Guide 
(Continued from page 34) 

Irrigation guides developed in this region contain the 
best information available for use at this time. It must be 
appreciated, however, that some of the data and informa- 
tion contained in them have not been substantiated by re- 
search and long-time experience. Irrigation here is still 
in its infancy. Some of the information has been obtained 
in other areas and adapted here. Much of it is in the form 
of estimates based on similar conditions. But we must have 
some type of working tool for design. In developing irri- 
gation guides we are merely trying to get the best work- 
ing tool possible at this time, realizing that the guide will 
be revised from time to time as research and additional 
experience and knowledge are gained. 
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Nominations Announced for 
1955-56 ASAE Officers 


OMINATIONS for elective officers of 

ASAE for 1955-56, have been reported 
by the Nominating Committee, K. W. An- 
derson (chairman), Roy Bainer, and C. K. 
Otis. Voting will be by letter ballot to be 
mailed to voting members in February. 
Closure of voting will be March 31. Va- 
cancies to be filled are those anticipated by 
expiration of terms of office at the time 
of the annual meeting in June, 1955. The 
nominees are as follows: 


NOMINEE FOR PRESIDENT 


Wayne H. Worthington was born on a 
farm near Oskaloosa, Iowa, and grew up in 
Oklahoma. At 18 he graduated at the head 
of his class in mechanical engineering at 
Oklahoma A & M College. 

His first employment following his grad- 
uation was as service engineer with J. 
Case Company. He was sent on an extended 
assignment in Russia, where he covered 
much of the agricultural area in European 
Russia, along the Trans-Siberian Railway, 
and south to the border of Outer Mongolia. 
He delivered the first gasoline tractor sold 
in Russia, studied advanced mathematics and 
theoretical mechanics at the University of 
Moscow, represented his company on some 
work in Rumania, and -was detained in Eng- 
land as a suspected spy, while trying to re- 
turn to the United States after the start of 
World War I. He also handled an assign- 
ment in Argentina and Uruguay before re- 
turning to work in this country. 

In 1915 he joined the Aultman and 
Taylor Machinery Co. of Mansfield, Ohio, 
to design a grain thresher adapted to Rus- 
sian conditions. He was advanced by stages 
to full charge of all engineering work for 
the company on grain threshers, clover hull- 
ers, and bean threshers. 

In 1917 he accepted an offer to become 
chief engineer in the tractor division of the 
Electric Wheel Co. at Quincy, Ill. While 
there he designed a new kerosene-burning 
tractor engine which required no water in- 
jection, and put the company in production 
on the first 2-3-plow tractor weighing under 
4600 pounds. 

Returning to the Aultman and Taylor or- 
ganization in 1920 as chief engineer, he 
went to Battle Creek, Mich., as chief engi- 
neer of the works there when Aultman and 
Taylor merged with the Advance-Rumely 
Co. in 1924. In 1927 he was made manager 
of engineering for the parent company at 
LaPorte, Indiana. 

Following an assignment as consulting 
chief engineer for the Gleaner Combine 
Harvester Co. in 1929, he established the 
connection with Deere and Company which 
he has continued up to the present, as re- 
search engineer, assistant chief engineer 
and director of engineering research at the 
Waterloo tractor works. 

In the course of this varied experience 
Mr. Worthington has contributed and di- 
rected the development of new and im- 
proved engineering designs and applications 
too numerous to mention in less than a com- 
plete biography. 

A member of ASAE since 1921, he served 
a term as first vice-president in 1930, and 
for several years has been a member of the 
Power and Machinery Division Steering 
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ASAE Meetings Calendar 


January 21—IowA-ILLINoIs SECTION, Amer- 
ican Legion Club, 1623 15th St., Moline, 
Illinois 


January 28—MICHIGAN SECTION, Whittier 
Hotel, 415 Burns Drive, Dertoit 


January 28-29 — PaciFic Coast SECTION, 
Fresno State College, Fresno, Calif. 


February 7-9—SOUTHEAST SECTION, Brown 
Hotel, Louisville, Ky. 

April 1 and 2—Mip-CENTRAL SECTION, Ho- 
tel Robideaux, St. Joseph, Mo. 


April 14 and 15—PENNSYLVANIA SECTION, 
Penn. State University, State College 


June 12 to 15—48th ANNUAL MEETING, 
University of Illinois, Urbana 


December 12 to 14— WINTER MEETING, 
Edgewater Beach Hotel, Chicago 


Note: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Committee. He was an ASAE Paper Award 
winner in 1950, was elected a Fellow in 
1953, and was awarded the McCormick 
Medal by the Society in June, 1954. 


W. H. WorTHINGTON 
Other organizations in which he _ has 


active membership include the Society of 
Automotive Engineers, the American Statis- 


Nominees for Vice-President 


H. J. BARRE 


G. E. RYERSON 
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tical Association, Max Eyth Gesellschaft, 
Engineering Advisory Committee of the 
Farm Equipment Institute, Westminstet 
Presbyterian Church, and the John Deere 
Supervisors Club. He is also a 32nd-degree 
Mason. 


NoMINEES FOR VICE-PRESIDENT 


Henry J. Barre is a native of Kansas and 
an agricultural engineering graduate of 
Kansas State College in 1930. As an un- 
dergraduate he played on the varsity base- 
ball, football and basketball teams. He went 
to Iowa State College as a teaching fellow 
and completed his graduate study there, 
being awarded the MS and PhD degrees 
in applied physics and agricultural engineer- 
ing while a member of the staff. During 
and following this graduate study he de- 
voted a great deal of casita to problems 
in grain drying. 

In 1943 he was selected to head the 
agricultural engineering department at Pur- 
due University. While there he was re- 
sponsible for planning and initiating its 
professional curriculum in agricultural en- 
gineering and for subsequent development of 
the department and its professional curricu- 
lum to the standard required for accrediting 
by ECPD. During this period he also served 
as consultant to the Commodity Credit Cor- 
poration, on grain storage problems. In De- 
cember, 1952, he accepted his present posi- 
tion as director of research of the Martin 
Steel Products Corp. 

A member of the Society since 1930, he 
has been active in its committee work and 
has contributed frequently to programs of 
the Farm Structures and Education and Re- 
search Divisions. He served as chairman of 
the latter in 1946-47. He has also been 
active in and chairman of the Agricultural 
Engineering Division of the American So- 
ciety for Engineering Education and is en- 
gineering representative on the agricultural 
board of the National Research Council. 
Other interests and activities include mem- 
bership in the American Association for the 
Advancement of Science, Rotary Interna- 
tional, and the Lutheran Church. 


Gerald E. Ryerson is a native of Ohio 
and an agricultural engineering graduate of 
Ohio State University in 1928. Following 
his graduation he was first associated with 
the corn borer control program until 1931, 
when he transferred to erosion control work. 
He was assigned to the Upper Mississippi 
Valley Erosion Control Experiment Station 
for two years, then made project engineer 
for the first demonstration project in the 


(Continued on page 40) 


Nawinacs for Councilor 


Geo. M. EvELETH ANDREW HUSTRULID 
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these important 
differences in augers 
for farm machines 


ONE-PIECE HELICOID FLIGHTING has greater smoothness and 
strength. Link-Belt also builds many different shapes in various 
: metals to meet your specific needs—cut flight, short pitch, 

: ribbon flight, tapering, double flight to name a few. 


‘al 


UNIFORM PITCH — Specialized modern machinery as- 
sures accurate forming, producing uniformity in flight- 
ing curvature. 


ONLY SPECIALLY SELECTED STEELS are used to 
meet Link-Belt’s rigid specifieations — assur- 
ing smooth flight surfaces. 


STRAIGHTNESS is checked before shipping 
and extra care is taken in handling and 
loading. 


Complete auger for this harvester-thresher is furnished by 
Link-Belt. Opposed flights move cut grain to center, deliver 
it to pick-up conveyor. 


LINK-BELT gives you sound engineering 
plus accuracy of manufacture 
for top performance 


HEN you make a Link-Belt auger part of your farm 

machine, you can be sure of efficient operation plus 
long-life, low-maintenance service. Link-Belt builds 
augers for every purpose—gathering cut grain back of 
the sickle bar, conveying, elevating, spreading, feeding, 
mixing or digging. 

Each can be engineered for your specific requirements 
... each will provide long-lasting efficiency, thanks to 
Link-Belt’s unequalled accuracy of manufacture. Let your 
nearby Link-Belt sales representative point out the many 
important differences in augers to you. And be sure he 
gives you a copy of Book 2289, covering Link-Belt’s 
regular line of conveyor screws and components. 


RO, parrots “onhamrnas 


. 


Typical examples of 
Link-Belt Augers 


Sectional-flight 


Helicoid flight with end, plain beater Helicoid flight auger 


caeteteatighgigh AA AA. 


Opposed flights with ee ea 
center saw-tooth beater Unmounted Helicoid flighting 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Prin- 
cipal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N. S. W.; South Africa, Springs. 
Representatives Throughout the World. 13,384 
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area, at Coon Valley, Wis. Later in 1933 
he was promoted to chief engineer in the 
Soil Conservation Service for Minnesota and 
Wisconsin. From 1936 to 1942 he served 
in Washington, D. C., as equipment engi- 
neer for the SCS. Called to active duty in 
1942 in the Ordnance Department of the 
Army, he saw service at the Tank Automo- 
tive Center in Detroit, overseas duty in the 
South Pacific, and a tour in the office of the 
Chief of Ordnance, with promotions to the 
rank of major. 

Returning to the Soil Conservation Service 
in 1946, he was designated as farm equip- 
ment research specialist and equipment en- 
gineer, and assigned responsibility as liaison 
officer between the Service and the farm 
equipment industry. Since 1947 he has car- 
ried additional responsibility for coopera- 
tive work of the Service and the industry at 
the Pendleton, Ore., erosion experiment 
station. 

A member of the Society since 1934, he 
has been active in both the Power and Ma- 
chinery and the Soil and Water Divisions. 
He is past-chairman of the latter division, 
and also a member of the Steering Commit- 
tee of the former. 


NOMINEES FOR COUNCILOR 


George M. Eveleth was born and grew 
up on a farm in Western Iowa. After receiv- 
ing a bachelor’s degree in mechanical engi- 
neering at Iowa State College in 1935, he 
was employed by Cutler-Hammer, Inc., at 
Milwaukee. However, his farm background 
led him, in 1937, to become a student engi- 
neer with the International Harvester Co. in 
Chicago. Next he gained some production 
control experience with the Victor Adding 
Machine Co., also in Chicago. In 1942 
he established a connection with the J. I. 
Case Co., and has continued with the 
company since that time in positions of 
progressively increasing responsibility. 

His first work with the Case organization 
was an executive engineer at its Rock Island 
plant. In June, 1942, he was assigned to 
the Company's war work and moved to 
Racine as coordinator on its anti-aircraft gun 
mount contract, with responsibility for co- 
ordinating production of parts of the assem- 
bly in five different works. In December, 
1942, he was shifted to the Company’s air- 
craft division at Rockford as chief engineer 
and coordinator responsible for all engineer- 
ing work of the division in five different 
plants. 

In February, 1944, he was returned to the 
Rock Island Works as chief engineer direct- 
ing the engineering design of tractors and 
implements. He has continued in that ca- 
pacity up to the present. 

Elected to membership in the Society in 
1944, he has been active in the Iowa-IIlinois 
Section; has served terms as vice-chairman 
and chairman of the Power and Machinery 
Division, and is a member of the Division's 

_ Steering Committee. 


Andrew Hustrulid was born in Illinois 
but grew up on a farm in southe»stern South 
Dakota. Following his graduation from 
Harriburg, S. D., high school he enrolled 
at the University of Minnesota. Since then 
he has been away from it only for brief 
periods. 

After receiving his bachelor’s degree in 
electrical engineering in 1931 he entered 
the Graduate School, and received a PhD 
degree in 1937, with a major in physics 
and a minor in mathematics. 
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During the last two years of his under- 
graduate study he also was employed in the 
generating department of the Northern 
States Power Co. While a graduate student 
he held teaching and research assistantships 
in the physics department. 

After receiving his PhD degree he took 
an assignment in the agricultural engineer- 
ing department as assistant professor in 
charge of work in rural electrification and 
agricultural physics. Promotion to associate 
professor came in 1943, and to professor in 
1947. He served as acting head of the de- 
partment in 1952-53 while A. W. Schwantes 
was on leave. 

A member of ASAE since 1937, he has 
been active in the Rural Electric and the 
Education and Research Divisions, as well 
as in the Minnesota Section of which he 


is currently secretary-treasurer. He has 
presented several papers before ASAE 
meetings. 


A registered professional agricultural en- 
gineer in Minnesota, he is also a member of 
the American Society for Engineering Edu- 
cation, American Physical Society, American 
Physics Teachers Association and the Min- 


nesota Federation of Engineering Societies. 
He has been elected to Tau Beta Pi, Etla 
Kappa Nu, Sigma Xi, Gamma Alpha and 
Gamma Sigma Delta; and is listed in 
American Men of Science. His research and 
publications are concentrated in four fields, 
namely, mass spectroscopy, refrigeration and 
frozen foods, the heat pump and its uses, 
and uptake of phosphorus by plants. 


NOMINEES FOR NOMINATING COMMITTEE 


E. L. Barger, education manager, Fergu- 
son Division, Massey-Harris-Ferguson, Inc. 


O. C. French, head, agricultural engi- 
neering department, Cornell University. 


F. P. Hanson, agricultural 


Ss engineer, 
Caterpillar Tractor Co. 


George B. Hill, agricultural engineer. 


F. A. Kummer, head, agricultural engi- 
neering department, Alabama Polytechnic 
Institute. 


F. W. Peikert, head, agricultural engi- 
neering department, Pennsylvania State 
University. 


The ASAE Winter Meeting 


S EXPECTED, the ASAE Winter Meet- 
ing in Chicago, December 5-8, again 
brought together more than a_ thousand 
members and visitors for technical sessions, 
attention to other professional interests, 
numerous committee meetings, impromptu 
corridor conferences, and a general exchange 
of information and ideas in the interest of 
improved engineering service for agriculture. 
No corps of reporters was available to pro- 
vide detailed news coverage of the various 
activities, and only a brief over-all picture 
with a few sidelights will be attempted here. 
Word of the meeting and of some of the 
subjects and speakers was widely distributed 
by the news service wires and by radio-tele- 
vision coverage, both live and transcribed. 
Coverage started early with ASAE Presi- 
dent G. B. Nutt, Roy Brown, Ben Auchter, 
Burt Cargill and Don Brown appearing 
Sunday afternoon, December 5, on George 
Menard’s TV program “Farm Town, USA”. 
G. W. McCutcheon, H. D. Bruhn, B. A. 
Jones, Donald Rupert, Stanley Madill, and 
C. F. Kelly appeared on various programs 
over WLS. E. G. McKibben was on Bob 
Elson’s program over WCFL, J. S. Boyd 
was interviewed by Gretchen Thomas over 
WMAQ; and J. W. Potter, A. W. Brant 
and Ben Jones on the WNBQ “Town and 
Country"” program. More than an hour of 
TV time and more than 5 hours of radio 
time were devoted to the meeting and its 
speakers. In addition at least 19 interviews 
were recorded and scheduled for broadcast- 
ing at various times up to January 8, 1955. 
Those interviewed for recordings included 
M. L. Esmay, Kenneth Harkness, Glenn O. 
Schwab, John E. Nicholas, H. D. Bruhn, 
W. F. Lytle, K. L. McFate, E. V. Collins, 
M. H. Lloyd, J. W. Potter, A. H. Schulz, 
O. E. Hays, H. A. Cloud, B. A. Jones, 
E. C. Schneider, E. H. Kidder, W. D. Hun- 
nicut, and Richard Nicholas. Some other 
recordings may be scheduled for later trans- 
cription, 

Special activities which could not be 
sandwiched into the three main days of 
technical sessions preceded and followed the 
meeting, to make the most of the fact that 
the interested agricultural engineers would 
be in one place, saving time and travel. 

The ASAE Council met Saturday after- 
noon, most of Sunday, and at intervals 
thereafter to dispose of a variety of adminis- 
trative matters. 


A conference on agricultural aviation ran 
through Friday and Saturday preceding the 
meeting. 

A large representation of Section, Divi- 
sion, and Society officers showed up for the 
Cabinet meeting Sunday afternoon, Decem- 
ber 5. George B. Nutt, president of ASAE, 
called on Deane G. Carter and E. W. Leh- 
mann to brief the group on plans and facil- 
ities for the 1955 Annual Meeting at Ur- 
bana. They promised air-conditioned meet- 
ing rooms and other attractions to match. 

John H. Wessman reported progress on 
the proposed motion picture on agricul- 
tural engineering. His remarks showed that 
the committee has done a great deal of 
careful planning and investigation and had 
about reached the point of selecting a pro- 
ducer. He estimated that the picture might 
be completed and ready for release within 
another 18 months. He also indicated that 
qualified members of the Society would be 
consulted to insure accurate and adequate 
presentation of all phases of agricultural en- 
gineering. 

R. L. Maddex, secretary of the Michigan 
Section, led a discussion on Section projects. 

Morris H. Lloyd, chairman of the North 
Atlantic Section, reviewed the advantages 
of a proposed World Calendar with uniform 
months and days of the month falling uni- 
formly each year on the same day of the 
week. On the basis of his report the Cabinet 
voted to recommend to the Council that it 
approve the Society’s endorsement of the 
Calendar whenever such endorsement may 
be requested. 

L. H. Skromme, vice-president of the So- 
ciety, mentioned that should the opportunity 
develop, the Society would do well to lend 
similar support to reform of the English 
measure system as used in engineering work. 

W. J. Ridout, Jr., reported as ASAE rep- 
resentative to the National Farm Electrifica- 
tion Conference. 

Sunday evening's illustrated lecture, “As 
I Saw it in Pakistan,” by John L. McKitrick, 
proved a popular feature. The Michigan 
Room was filled nearly to capacity with 
those members and guests, and their wives 
and families in some cases, who had arrived 
in time for this program. 

Open meetings of the Committees on 
Agricultural Teacher Training, Farm Safety, 
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If you're building 
implements like these, 
BLOOD BROTHERS 


offers great advantages 


BLOOD BROTHERS Universal 


PRODUCT Joints now used by leading 
implement manufacturers: 
Series TORQUE CAPACITIES 
Combines at T, 
Corn Pickers wee Sp eeds 
Corn Snappers of 550 rpm. 
Cotton Pickers 
Diskers & Seeders Horsepower 
Dusters 
Elevators K-1-C 
Ensilage Blowers 
Feed Grinders nam 
Forage Harvesters L6S 
Grain Binders 
Hammer Mills L6N 
Hay Balers 
Hay Rakes L108 
1F 
Manure Spreaders “ 
Mowers L14S 
Post Hole Diggers 3DR 
Potato Diggers 
Rotary Weeders canes 
Shredders L12N 
Shellers 
Snow Plows L14N 
Sprayers 35N 
You can get joints alo 
Swathers , — 
ane ar assembled with fixed or slip 
joint shafts... with or without 
Wagon Unloaders integral safety shields, safety 
clutch, clamp yokes... or with 
Windrowers oe 


the popular, salable quick- 
Need specific information? Blood Brothers will promptly detachable yokes, 
supply details on these joints—or others suitable for construc- 
tion equipment, trucks and buses, industrial machinery and 
marine applications. Our engineering staff—backed by 43 


years’ experience — will gladly assist you. 


. . PTO Slip . With Integral Quick 
With Safety Clutch UFR Series Assembly Mae Some Safety Shields Detachable 
i oo? Mien, 
‘(le BLOOD BROTHERS machine division 
Eel }Fmmn= Rockwell Spring and Axle Company 
ALLEGAN, MICHIGAN 
1955 + January + Agricultural Engineering 4l 
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NEWS SECTION 


(Continued from page 40) 


Instrumentation and Controls, and Extension 
on Monday evening, and the Committees on 
Feed Handling, Farm Work Efficiency, Crop 
Drying Equipment, and Evaporation-Trans- 
piration on Tuesday evening were well at- 
tended. In addition there were scheduled 
meetings of 28 or more other committees 
and special groups. 

The traditional FEI dinner for agricul- 
tural engineers in public service research 
work featured an address by W. E. Krauss, 
associate director of the Ohio Agricultural 
Experiment Station. Director Krauss ex- 
panded on the line of thought developed by 
H. B. Walker in addressing the group a year 
ago, and emphasized the opportunity repre- 
sented for cooperation, as well as independ- 
ent research by industry and public service 
agencies. 

College agricultural engineering depart- 
ment heads met Wednesday evening, with 
Frank W. Peikert, chairman of the ASAE 
Education and Research Division, presiding. 
Enrollment problems and publication of 
abstracts of graduate theses and depart- 
mental research projects were among the 
matters discussed. 

The Society’s Research Conference Com- 
mittee on Rural Electrification met on 
Wednesday evening and again on Thursday 
following the meeting, with T. E. Hienton 
and other representatives of rural electri- 
fication research in the U.S. Department of 
Agriculture 

The Chicago Section contributed ma- 
terially to smooth handling of the meeting 
from a local arrangements standpoint. Ken- 
neth W. Snyder, chairman of the Section, 
was general chairman of the Committee on 
Arrangements. E. R. Johnson, secretary of 
the Section, served as treasurer, and worked 
on registration, along with Mr. and Mrs. 
Howard C. Rutt. Arnold R. Daum, J. A. 
Basselman, Gerald A. Karstens, Lee H. 
Ford, and Mr. and Mrs. John H. Wessman 
maintained an active public relations office, 
with asistance from K. L. Pfundstein, D. P. 
Brown and C. E. Ball, members of the So- 
ciety's Committee on Public Relations from 
outside of Chicago. E. B. Scott and C. N. 
Hinkle looked after meeting room require- 
ments for projectors ond other facilities. 
Other Chicago Section members helped with 
various phases of the meeting. 


President Nutt to Address 
Michigan Section 


ASAE President George B. Nutt, will be 
one of the featured speakers on the 
program of the Michigan Section of the 
American Society of Agricultural Engineers 
at its meeting to be held January 28 at 
the Whittier Hotel, 415 Burns Drive, De- 
troit. Mr. Nutt will discuss the opportuni- 
ties for ASAE sections and the progress that 
has been made by this Society activity. 

At the opening (forenoon) a paper on 
ground water and its increasing importance 
to agriculture will be presented by John 
Ferris, district engineer, ground water 
branch, U.S. Geological Survey. Ervin Stahl, 
district manager, Layne-Northern Co. of 
Lansing will discuss the drilling and de- 
velopment of large diameter wells, and in 
connection with this talk a movie entitled 
“Deep Waters’ will be shown. The third 
speaker will be Joe Grunewald, Electro-Vec- 
tor Co., Detroit, whose subject is engineer- 
ing application of electric space heating. 
A motion picture titled “Racing Champions” 
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will be presented as a courtesy of the Cham- 
pion Spark Plug Co. 

A luncheon has been arranged for the 
group at noon. 

The greater part of the afternoon session 
will be devoted to a panel discussion en- 
titled “Tractor Transmissions Today and 
Tomorrow,” of which D. C. Heitshu, chief 
engineer, John Deere Harvester Works, will 
be moderator. The three featured speakers 
on the panel will be R. C. Boyle, chief engi- 
neer, chassis section, advanced engineering 
group, International Harvester Co.; W. F. 
Shurts, director of engineering, Twin Disk 
Clutch Co., and M. C. Winther, vice-presi- 
dent in charge of engineering, Eaton Manu- 
facturing Co. Following these three speak- 
ers, Mr. Heitshu will give a discussion-sum- 
mary in which he will give particular at- 
tention to the duty of a tractor transmission. 
A general discussion period will follow 
Mr. Heitshu’s summary. 

President Nutt’s address will complete the 
afternoon program. 

Carl W. Hall, one of the vice-chairmen of 
the Section, and K. L. Pfundstein, Section 
chairman, will, respectively, preside at the 
forenoon and afternoon sessions. 

The next meeting of the Section is sched- 
uled for April 22. 


Pacific Coast Section Meets 
January 28-29 


HE Pacific Coast Section of the Ameri- 

can Society of Agricultural Engineers will 
hold its 33rd annual meeting on the Shaw 
Avenue campus of Fresno State College at 
Fresno, Calif., January 28 and 29. Section 
chairman Ben L. Hagglund, Caterpillar 
Tractor Co., will preside at the opening 
session on the forenoon of January 28 and 
will open the session by introducing Dean 
A. R. Lang of Fresno State College, who 
will extend a word of welcome to those at- 
tending the meeting. The keynote address 
of the session will be made by A. E. Bots- 
ford, John Deere Plow Co., San Francisco. 
This will be followed by two technical pa- 
pers, one on frost protection by forced air 
motion in orchards by F. A. Brooks and 
D. G. Rhoades, University of California, 
and the other on large propellers for wind 
machines by A. S. Leonard, also of the Uni- 
versity of California. 

Austin Armer, Spreckels Sugar Co., and 
chairman of the Program Committee, will 
preside at the afternoon session which will 
open with a talk on engineering principles 
in disk harrow design by R. W. Kramer of 
the Stockton Works of International Har- 
vester Co. The second speaker is A. W. 
Lapins, Gobel Disc Div., Massey-Harris- 
Ferguson, Inc., whose subject is the rela- 
tionship between soil density and drawbar 
pull. He will be followed by C. T. Ras- 
mussen, chief engineer, John Deere Killefer 
Works, who will talk on testing of equip- 
ment in the experimental stage. 

The fourth speaker at this session is 
L. H. Lamouria, University of California, 
who will talk on the mechanization of the 
raisin and wine grape harvesting. The freeze 
drying of meat is the subject to be dis- 
cussed by J. C. Harper, also of the Uni- 
versity of California. 

The session will close with a business 
meeting and the election of officers. 

Chairman Ben Hagglund will preside as 
chairman of the Section dinner to be held 
the evening of January 28 at Fresno Ha- 
cienda. The master of ceremonies for the 
dinner will be Ralph Parks, California ex- 
tension agricultural engineer, and the din- 
ner speaker will be Roy Bainer, chairman 


of the agricultural engineering department, 
University of California, whose oe te will 
be “The Challenge of Agricultural Engi- 
neering Research.” 

J. S. Bohmker, John Deere Plow Co. 
of San Francisco, and a member of the Sec- 
tion program committee, will preside at the 
session on January 29. The session will 
open with a tour of the Fresno State College 
campus, and following the tour, G. S. 
Wing, Transland Co. of Los Angeles, will 
talk to the group on the design and develop- 
ment of the Ag-2 farm and forest airplane. 
This will be followed by a discussion of 
the “steel squirrel’’ as an orchard aid by 
R. W. Brazelton of the Blackwelder Manu- 
facturing Co. (see lead article in this issue). 
E. D. Gerard of the California State Poly- 
technic College will discuss improving the 
traction of rubber-tired wheel tractors. The 
concluding number on the program will be 
a discussion of current problems in fruit 
packing and shipping by Rene Guillou, agri- 
cultural engineer, University of California. 


Southeast Section Program 


N INTENSIVE program has been devel- 
oped for the meeting of Southeast Sec- 
tion of the ASAE at Louisville, Ky., Feb. 
7 to 10. The meeting is to be held at the 
Brown Hotel, in conjunction with the an- 
nual meeting of the Association of Southern 
Agricultural Workers. 

Twelve sessions of the Section have been 
scheduled, in addition to the two general 
meeting programs offered by the ASAW. 
They include a general meeting, business 
meeting, Section dinner, joint sessions of 
mutual interest to the power and machinery 
—soil and water groups and to the farm 
structures — crop processing and storage 
groups, and separate soil and water, rural 
electric, power and machinery, crop process- 
ing and storage, and farm structures sessions. 

George B. Nutt, president of ASAE, will 
be the featured speaker at the Section din- 
ner Tuesday evening, February 8. 

John R. Carreker is to preside at a joint 
session of the soil and water group and the 
Soil Conservation Section of ASAW on the 
opening morning, February 7. Water rights 
and facilities will be featured. 

A. M. Pettis will preside at a concurrent 
rural electric program covering a variety of 
subjects. 

In the afternoon John T. Phillips, Jr., 
will preside over a power and machinery 
program featuring mechanization of south- 
ern farms and related developments in 
equipment. 

C. M. Merkel will be chairman for a con- 
current crop processing and storage program 
dealing specifically with cotton, small grains, 
long vegetable fibers, and grass seed. 

A general session on the forenoon of 
February 8 will feature the place of agricul- 
tural engineering in regional agricultural 
programs. Harold D. White, chairman of 
Southeast Section, will preside. A Section 
business meeting will follow the program. 

Use of various materials and structural 
units will be the main interest of a farm 
structures session in the afternoon, February 
8, with R. P. Kay presiding. 

In their concurrent joint session the farm 
equipment and soil and water groups will 
consider equipment and mechanized opera- 
tions as they relate to soil and water con- 
servation. J. Irwin Davis, Sr., is to preside. 

Three concurrent sessions are scheduled 
for the forenoon of February 8. Wm. T. Cox 
is to preside over the joint farm structures 
and crop processing and storage program, 


(News continued on page 50) 
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4 and 6 CYLINDER POWER UNITS 


From radiator to flywheel, there’s long term ruggedness in this completely 
new Willys Power Unit. Each of its four choices of 4 and 6 cylinder 
POWER GIANT Engines has the famed Jeep “proven-in-action” features. 
There’s positive crankcase ventilation, positive valve rotators, superb 
engine balance . . . and others . . . to give typical Willys low maintenance 
and high dependability. All the Unit’s working parts are fully accessible 
through hinged top and removable side panels. Many variations of hous- 
ing and equipment are available . . . write today for technical literature. 


INDUSTRIAL ENGINES AND POWER UNITS 


_ Model Jeep Hurricane Lightning Giant Hurricane 
Cylinder and 
Head _6F 


Displacement 
Cu. In. 


Compi 


Specifications 


Ask for 4 cyl., 6 cyl. 
or Power Unit Bulletins. 


1465 North Cove Blvd. Toledo, Ohio 
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NEWS SECTION 


(Continued from page 40) 


Instrumentation and Controls, and Extension 
on Monday evening, and the Committees on 
Feed Handling, Farm Work Efficiency, Crop 
Drying Equipment, and Evaporation-Trans- 
piration on Tuesday evening were well at- 
tended. In addition there were scheduled 
meetings of 28 or more other committees 
and special groups. 

The traditional FEI dinner for agricul- 
tural engineers in public service research 
work featured an address by W. E. Krauss, 
associate director of the Ohio Agricultural 
Experiment Station. Director Krauss ex- 
panded on the line of thought developed by 
H. B. Walker in addressing the group a year 
ago, and emphasized the opportunity repre- 
sented for cooperation, as well as independ- 
ent research by industry and public service 
agencies. 

College agricultural engineering depart- 
ment heads met Wednesday evening, with 
Frank W. Peikert, chairman of the ASAE 
Education and Research Division, presiding. 
Enrollment problems and publication of 
abstracts of graduate theses and depart- 
mental research projects were among the 
matters discussed. 

The Society’s Research Conference Com- 
mittee on Rural Electrification met on 
Wednesday evening and again on Thursday 
following the meeting, with T. E. Hienton 
and other representatives of rural electri- 
fication research in the U.S. Department of 
Agriculture 

The Chicago Section contributed ma- 
terially to smooth handling of the meeting 
from a local arrangements standpoint. Ken- 
neth W. Snyder, chairman of the Section, 
was general chairman of the Committee on 
Arrangements. E. R. Johnson, secretary of 
the Section, served as treasurer, and worked 
on registration, along with Mr. and Mrs. 
Howard C. Rutt. Arnold R. Daum, J. A. 
Basselman, Gerald A. Karstens, Lee H. 
Ford, and Mr. and Mrs. John H. Wessman 
maintained an active public relations office, 
with asistance from K. L. Pfundstein, D. P. 
Brown and C. E. Ball, members of the So- 
ciety’s Committee on Public Relations from 
outside of Chicago. E. B. Scott and C. N. 
Hinkle looked after meeting room require- 
ments for projectors ond other facilities. 
Other Chicago Section members helped with 
various phases of the meeting. 


President Nutt to Address 
Michigan Section 


ASAE President George B. Nutt, will be 
one of the featured speakers on the 
program of the Michigan Section of the 
American Society of Agricultural Engineers 
at its meeting to be held January 28 at 
the Whittier Hotel, 415 Burns Drive, De- 
troit. Mr. Nutt will discuss the opportuni- 
ties for ASAE sections and the progress that 
has been made by this Society activity. 

At the opening (forenoon) a paper on 
ground water and its increasing importance 
to agriculture will be presented by John 
Ferris, district engineer, ground water 
branch, U.S. Geological Survey. Ervin Stahl, 
district manager, Layne-Northern Co. of 
Lansing will discuss the drilling and de- 
velopment of large diameter wells, and in 
connection with this talk a movie entitled 
“Deep Waters’ will be shown. The third 
speaker will be Joe Grunewald, Electro-Vec- 
tor Co., Detroit, whose subject is engineer- 
ing application of electric space heating. 
A motion picture titled “Racing Champions” 
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will be presented as a courtesy of the Cham- 
pion Spark Plug Co. 

A luncheon has been arranged for the 
group at noon. 

The greater part of the afternoon session 
will be devoted to a panel discussion en- 
titled “Tractor Transmissions Today and 
Tomorrow,” of which D. C. Heitshu, chief 
engineer, John Deere Harvester Works, will 
be moderator. The three featured speakers 
on the panel will be R. C. Boyle, chief engi- 
neer, chassis section, advanced engineering 
group, International Harvester Co.; W. F. 
Shurts, director of engineering, Twin Disk 
Clutch Co., and M. C. Winther, vice-presi- 
dent in charge of engineering, Eaton Manu- 
facturing Co. Following these three speak- 
ers, Mr. Heitshu will give a discussion-sum- 
mary in which he will give particular at- 
tention to the duty of a tractor transmission. 
A general discussion period will follow 
Mr. Heitshu’s summary. 

President Nutt’s address will complete the 
afternoon program. 

Carl W. Hall, one of the vice-chairmen of 
the Section, and K. L. Pfundstein, Section 
chairman, will, respectively, preside at the 
forenoon and afternoon sessions. 

The next meeting of the Section is sched- 
uled for April 22. 


Pacific Coast Section Meets 
January 28-29 


HE Pacific Coast Section of the Ameri- 

can Society of Agricultural Engineers will 
hold its 33rd annual meeting on the Shaw 
Avenue campus of Fresno State College at 
Fresno, Calif., January 28 and 29. Section 
chairman Ben L. Hagglund, Caterpillar 
Tractor Co., will preside at the opening 
session on the forenoon of January 28 and 
will open the session by introducing Dean 
A. R. Lang of Fresno State College, who 
will extend a word of welcome to those at- 
tending the meeting. The keynote address 
of the session will be made by A. E. Bots- 
ford, John Deere Plow Co., San Francisco. 
This will be followed by two technical pa- 
pers, one on frost protection by forced air 
motion in orchards by F. A. Brooks and 
D. G. Rhoades, University of California, 
and the other on large propellers for wind 
machines by A. S. Leonard, also of the Uni- 
versity of California. 

Austin Armer, Spreckels Sugar Co., and 
chairman of the Program Committee, will 
preside at the afternoon session which will 
open with a talk on engineering principles 
in disk harrow design by R. W. Kramer of 
the Stockton Works of International Har- 
vester Co. The second speaker is A. W. 
Lapins, Gobel Disc Div., Massey-Harris- 
Ferguson, Inc., whose subject is the rela- 
tionship between soil density and drawbar 
pull. He will be followed by C. T. Ras- 
mussen, chief engineer, John Deere Killefer 
Works, who will talk on testing of equip- 
ment in the experimental stage. 

The fourth speaker at this session is 
L. H. Lamouria, University of California, 
who will talk on the mechanization of the 
raisin and wine grape harvesting. The freeze 
drying of meat is the subject to be dis- 
cussed by J. C. Harper, also of the Uni- 
versity of California. 

The session will close with a business 
meeting and the election of officers. 

Chairman Ben Hagglund will preside as 
chairman of the Section dinner to be held 
the evening of January 28 at Fresno Ha- 
cienda. The master of ceremonies for the 
dinner will be Ralph Parks, California ex- 
tension agricultural engineer, and the din- 
ner speaker will be Roy Bainer, chairman 


of the agricultural engineering department, 
University of California, whose subject will 
be “The Challenge of Agricultural Engi- 
neering Research.”’ 

J. S. Bohmker, John Deere Plow Co. 
of San Francisco, and a member of the Sec- 
tion program committee, will preside at the 
session on January 29. The session will 
open with a tour of the Fresno State College 
campus, and following the tour, G. S. 
Wing, Transland Co. of Los Angeles, will 
talk to the group on the design and develop- 
ment of the Ag-2 farm and forest airplane. 
This will be followed by a discussion of 
the “steel squirrel” as an orchard aid by 
R. W. Brazelton of the Blackwelder Manu- 
facturing Co. (see lead article in this issue). 
E. D. Gerard of the California State Poly- 
technic College will discuss improving the 
traction of rubber-tired wheel tractors. The 
concluding number on the program will be 
a discussion of current problems in fruit 
packing and shipping by Rene Guillou, agri- 
cultural engineer, University of California. 


Southeast Section Program 


N INTENSIVE program has been devel- 
oped for the meeting of Southeast Sec- 
tion of the ASAE at Louisville, Ky., Feb. 
7 to 10. The meeting is to be held at the 
Brown Hotel, in conjunction with the an- 
nual meeting of the Association of Southern 
Agricultural Workers. 

Twelve sessions of the Section have been 
scheduled, in addition to the two general 
meeting programs offered by the ASAW. 
They include a general meeting, business 
meeting, Section dinner, joint sessions of 
mutual interest to the power and machinery 
—soil and water groups and to the farm 
structures — crop processing and storage 
groups, and separate soil and water, rural 
electric, power and machinery, crop process- 
ing and storage, and farm structures sessions. 

George B. Nutt, president of ASAE, will 
be the featured speaker at the Section din- 
ner Tuesday evening, February 8. 

John R. Carreker is to preside at a joint 
session of the soil and water group and the 
Soil Conservation Section of ASAW on the 
opening morning, February 7. Water rights 
and facilities will be featured. 

A. M. Pettis will preside at a concurrent 
rural electric program covering a variety of 
subjects. 

In the afternoon John T. Phillips, Jr., 
will preside over a power and machinery 
program featuring mechanization of south- 
ern farms and related developments in 
equipment. 

C. M. Merkel will be chairman for a con- 
current crop processing and storage program 
dealing specifically with cotton, small grains, 
long vegetable fibers, and grass seed. 

A general session on the forenoon of 
February 8 will feature the place of agricul- 
tural engineering in regional agricultural 
programs. Harold D. White, chairman of 
Southeast Section, will preside. A Section 
business meeting will follow the program. 

Use of various materials and structural 
units will be the main interest of a farm 
structures session in the afternoon, February 
8, with R. P. Kay presiding. 

In their concurrent joint session the farm 
equipment and soil and water groups will 
consider equipment and mechanized opera- 
tions as they relate to soil and water con- 
servation. J. Irwin Davis, Sr., is to preside. 

Three concurrent sessions are scheduled 
for the forenoon of February 8. Wm. T. Cox 
is to preside over the joint farm structures 
and crop processing and storage program, 


(News continued on page 50) 
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4 and 6 CYLINDER POWER UNITS 


From radiator to flywheel, there’s long term ruggedness in this completely 

new Willys Power Unit. Each of its four choices of 4 and 6 cylinder 

POWER GIANT Engines has the famed Jeep “proven-in-action” features. 

There’s positive crankcase ventilation, positive valve rotators, superb 

engine balance. . . and others . . . to give typical Willys low maintenance 

and high dependability. All the Unit’s working parts are fully accessible 

through hinged top and removable side panels. Many variations of hous- 

ing and equipment are available . . . write today for technical literature. | 
| 


INDUSTRIAL ENGINES AND POWER UNITS 


Model Jeep Hurricane Lightning Giant Hurricane 
Cylinder and 
Head 


4t 4F 6L 6F 

Displacement 

Cu. In. 134.2 134.2 161.0 161.0 

Range : i 

Max. bhp 22-60 22-70 28-75 28-90 Complete 
Specifications 4 

nonge i tor 4 evi. 6 ok 

of Speed 1200-4000 1200-4000 1200-4000 1200-4200 Ask for 4 cyl., 6 cyl. 


or Power Unit Bulletins, | 


MOTORS, INC. ind 
1465 North Cove Blvd. Toledo, Ohio 
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NEWS OF ASAE MEMBERS 


Martin Ronning, chief engineer, power 
machinery division, Minneapolis-Moline 
Co., was recently elec- 
ted chairman of the 
National Conference 
for Farm Safety, ‘an 
activity of National 
Safety Council. His 
election took place at 
the annual meeting of | 
the Farm Safety Con- 
ference held in con- 
junction with the 
42nd National Safety 
Congress in October. 
The Conference is 
composed of agricul- 
tural leaders from the 
principal farm organizations, agricultural 
colleges, farm press and radio, U.S. De- 
partment of Agriculture, U.S. Office of Edu- 
cation and other organizations. At the time 
the Conference was organized, there was an 
upward trend in farm accidents, whereas to- 
day it has been proven that intensive, well- 
organized farm accident prevention activity 
produces a continuous downward trend. 


Mr. Ronning has been an active member 
of the Farm Safety Conference since its early 
days and has played a leading role in the 
organization's development to a position of 
considerable influence in the agricultural 
field. His election to the chairmanship of 
the Conference is an honor befitting the 
years of unselfish service he has given in the 
promotion of farm safety. 


MARTIN RONNING 


Day L. Bassett is now assistant professor 
and assistant agricultural engineer at the 
State College of Washington and Washing- 
ton Agricultural Experiment Station. He 
was formerly employed as an agricultural 
engineer at Othello, Wash. 


Leonard D. Kimmel has accepted a posi- 
tion in the service department of the A. B. 
Farquhar Division, The Oliver Corporation. 
He was formerly in the employ of the 
New Holland Machine Co. 


Leo A. Bixby, formerly vice-president of 
Clark Equipment Co., now operates a pro- 
fessional service at Niles, Mich., under the 
name Bixby Management & Engineering 
Counsel. 


William D. Carpenter, formerly a design 
engineer of S. L. Allen Co., is presently on 
duty with the U.S. Army and is located at 
Camp Rucker, Ala. 


Glenn C. Coy, is field representative of 
Truck-Tractor Equipment, Inc., at Colum- 
bus, Ohio. 


Charles C. Edie has been released from 
duty with the armed services and now is 
employed as supervisor of service literature 
of the Ferguson Division of Massey-Har- 
ris-Ferguson, Inc., at Detroit, Mich. 


Charles S. Floyd, previously employed as 
supervisor of the Southwest division of 
Minneapolis-Moline Co., now holds a sim- 
ilar position with the Midland Ford Trac- 
tor Co., Robertson, Mo. 


Robert S. Freeburg has been released from 
duty with the U.S. Navy and is now em- 
ployed as a ranch manager at Montrose, 
Colo. 
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Bernard C. Mathews, formerly vice-presi- 
dent of American Crop Drying Equipment 
Co., now owns and operates Mathews Co. 
at Cary, Ill. 


Charles B. Seckinger, formerly employed 
in the production engineering section, Ford 
Tractor Division, Ford Motor Co., resigned 
to become farm machinery and engineering 
adviser to the Pakistan government under 
an FOA assignment. 


Clarence J. Bergschneider, formerly em- 
ployed by the Bureau of Reclamation, U.S. 
Department of the Interior at Denver, is 
now employed in the Los Angeles District 
Office of the Corps of Engineers, U.S. 
Army. 


Maurice Castoriano recently resigned as 
engineer of International Harvester Maqui- 
nas, Brazil, to take over operation of a 
farm in Peru on which cotton and castor 
beans will be the major crop. 


Robert F. McDowell has resigned his po- 
sition as an agricultural engineer with the 
Morris Engineering Co., LaPorte, Ind., to 
accept a position with the firm of Vogt, 
Ivers, Seaman and Associates of Cincinnati. 
He will make his headquarters at La- 
Grange, Ind. 


Herman S. Poorbaugh recently resigned 
as agricultural consultant of R. H. Sheppard 
Co., to accept appointment as general man- 
ager of the quarry castings and supply divi- 
sion of the Donegal Manufacturing Corp., 
Marietta, Pa. This division of the company 
functions as an engineering and sales out- 
let for steel castings used by the quarrying 
industry. 


J. L. Reid has joined the staff of the agri- 
cultural engineering department at Califor- 
nia State Polytechnic College. He was pre- 
viously farm service engineer for Imperial 
Oil, Ltd., at Edmonton, Alta., Canada. 


Allan W. McCulloch, until recently as- 
sociated with the John W. Stang Corp., is 
presently district sales manager of the W. R. 
Ames Company and is located at Denver, 
Colorado. 


Volney H. Smith recently accepted em- 
ployment with the U.S. Soil Conservation 
Service and is stationed at Shenandoah, Ia. 


Charles B. Peak recently joined the Deere 
organization as design engineer at the John 
Deere Harvester Works. He was formerly 
employed by the Detroit Harvester Co. 


Charles E. Seitz, a past-president of 
ASAE, who recently retired as head of the 
department of agricul- 


tural engineering at 
Virginia Polytechnic 
Institute, has been 


named “Man of the 
Year in Southern 
Agriculture’” by the 
publication Progres- 
sive Farmer. This is 
considered a most sig- 
nificant honor in the 
South. 

Mr. Seitz was hon- 
ored for his pioneer 
work in the irrigation, 
drainage, and rural 
electrification phases of agricultural engi- 
neering. He established at VPI the first 
4-year professional course in agricultural 
engineering east of the Mississippi River to 
ofter a B.S. degree in that subject. In addi- 
tion he directed all of the institution's ex- 
tension and research work in power and 
machinery, rural electrification, soil and 
water conservation, surface and overhead 
irrigation, and farm structures. 


On retiring as head of VPI’s agricultural 
engineering department, Mr. Seitz did not 
actually go into retirement, but he was ap- 
pointed a member of the newly established 
VPI—Blacksburg Water Authority, of which 
he was recently made chairman. The Au- 
thority has full responsibility for developing 
a new 144 million dollar water supply sys- 
tem for the college and city. 


CHARLES E. SEITZ 


NECROLOGY 


Frank N. G. Kranick, consulting agricul- 
tural engineer, Life Fellow, past-president, 
and member of ASAE since 1912, passed 
away December 13 following a heart attack. 
He was 74 years old. 

Born at Sheboygan Falls, Wis., he at- 
tended public school at Racine, and started 
work with the J. I. Case Co. After two 
years he became a draftsman in the experi- 
mental department. He studied engineering 
in night school classes for six years. After 
ten years with Case he became associated 
with the Belle City Manufacturing Co., as 
superintendent of experiments, and designed 
and developed a line of threshers for the 
company. In 1912 he went to the Maytag 
Co. at Newton, lowa, as assistant superin- 
tendent of experiments. Other early employ- 
ment was with the Advance-Rumely Co., 
Hyatt Roller Bearing Co., and Timken 
Roller Bearing Co. In 1928 he returned to 
the J. I. Case Co. as assistant to the presi- 
dent on matters of engineering, sales, and 
research. He continued in that capacity un- 
til his retirement in 1947, after a total of 
30 years of service with the Company. Fol- 
lowing retirement he established the con- 


sulting practice which he carried on up to 
the time of his passing. 

As president of ASAE in 1920 Mr. 
Kranick was active in planning and initiat- 
ing the Society’s monthly journal, AGRICUL- 
TURAL ENGINEERING, in September of that 
year. He was elected a Fellow in 1938 and 
Life Fellow effective January 1, 1948. 

In connection with his work he travelled 
in South America in 1927, and in Germany 
and Russia in 1929. He revisited Germany 
in 1939 and maintained correspondence 
with a number of agricultural engineer 
friends there. He was also author of a text 
“Farm Equipment for Mechanical Power,” 
published in 1935, and an active contributor 
to the farm and trade press, as well as to 
AGRICULTURAL ENGINEERING and meetings 
of the Society. In the Farm Equipment 
Institute he served 10 years as secretary 
of the Power Machinery Department, and 
several years as chairman of the Safety 
Committee. 

Among other activities he was a member 
of the Congregational Church of Racine 
and of the Racine Public Library Board. 

Mr. Kranick is survived by his widow 
and two sons, Lewis and Bruce. 
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the XO-121 (below). 


Oliver’s Super “‘8S8s’’ sets records 


New tractor puts research findings to work: 


delivers outstanding power and economy 


Although Oliver built the famous XO-121 ex- 
perimental tractor engine as a research tool, some 
of its design ideas have already been put to work. 
And the latest Oliver production model—the 
Super “‘88”—clearly points out the striking ad- 
vantages that result from higher compression 
ratios and high-octane fuels. 

These advantages were highlighted in a recent 
series of tests of the new Super “‘88.”’ This trac- 
tor broke all existing records for power and fuel 


ETHYL CORPORATION 


NEW YORK 17, N.Y. 
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economy. The Super “‘88”’ boasts a 7 to 1 com- 
pression ratio and delivers 30 per cent more power 
than the old model “88.” And this outstanding 
performance was achieved with a noticeable gain 
in fuel economy. . . nearly a 10 per cent increase 
in horsepower-hours per gallon. 

The gasolines available on farms today have 
reached new highs in quality and offer manu- 
facturers an unmatched potential for great im- 
provements in tractor power and economy. 


— 
CORPORATION 


————S—_aa 


A new Oliver Super “88” 
(left) was taken off the assem- 
bly line for the full series of tests 
that are the accepted standard 
of the industry. The results were 
startling—the tractor broke all 
existing records. This outstanding 
performance stems from engine 
changes based on research with 
Oliver’s experimental engine, 
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These famous Gear Type 
Motors operate with pres- 
sures up to 1500 psi. 
Available in flange or 
foot-mounted models, in 
a complete range of sizes 
to 52 hp. They feature 
the exclusive HYDRECO 
Four Bolt design which 
places greatest strength 
in the area of greatest 
pressure. 


Wpule 


SAVING 
for TAXPAYERS in 
icut 


io 


sk tence! 


CALIFORNIA 


t 


with 


HYDRECO 


FLUID MOTORS 


You find the answers to so many 
problems in the wide experience of 
HYDRECO engineers .. . especially 
where a function involves rotary 
motion. Powering the sweeper or 
the snow blower on municipal equip- 
ment, driving conveyor belts on 
trenchers, or shaking walnuts out of 
the trees at harvest time .. . these 
are but a few of hundreds of money- 
saving operations HYDRECO Fluid 
Motors are called upon to perform. 

HYDRECO Fluid Motors, with their 
high starting torque, instant reversi- 
bility, and capacity for handling 
rugged and seemingly impossible 
assignments, are the natural choice 
of design engineers. HYDRECO de- 
pendability stems from the funda- 
mentally sound ’Pressure-Balanced” 
design, unmatched craftsmanship 
and the “know-how” of thousands of 
outstanding hydraulic applications. 


for full information on 
HYDRECO Hydraulic Pumps, Motors, 
Valves and Cylinders today! 


HY DRECO oivision 


THE NEW YORK AIR BRAKE COMPANY 


1107 EAST 222nd STREET® CLEVELAND 17+0OHIO 
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Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Aho, Reuben J.—Product test engineer, In- 
ternational Harvester Co., East Moline, 
Ill. (Mail) 1421 19th St. 


Ayazi, Manoutchehr—Agricultural engineer, 
Irrigation Dept., Teheran, Iran 


Becker, Abram E.—Manager, Association of 
Illinois Electric Cooperatives, 416 S. 
Seventh St., Springfield, Ill. 


Brooks, Royal H.—Agricultural engineer, 
U.S. Salinity Laboratory, PO Box 672, 
Riverside, Calif. 

Campbell, Lewis G.—Agricultural engineer, 
Central Experimental Station, Centeno, 
c/o Arima PO, Trinidad, B. W. I. 


Chanter, W. D.—Industrial sales manager, 
Carolina Ford Tractor Co., PO Box 1496, 
Charlotte, N. C. 


Childress, Robert T., Jr.—Agricultural engi- 
neer (SCS), USDA. (Mail) Box 65, 
Odem, Tex. 

Colwill, Herbert W. — Student engineer, 
New Idea Div., Avco Mfg. Corp. (Mail) 
229 E. Market St., Celina, Ohio 

Cumming, Alexander — Agricultural de- 
velopment officer, Department of Agri- 
culture. (Mail) Federal Experimental 
Station, Serdang, Selangor, Malaya 


Davis, William E.—Engineer, Seven Springs, 
5, 2 


Fackler, David R.—Agricultural engineer, 
Green Giant Co., Le Sueur, Minn. (Mail) 
622 N. Main St. 


Fairbank, Raymond H.—Student engineer, 
John Deere Harvester Works, East Mo- 
line, Ill. 


Flanders, Billy H.—Farmer, Flanders Dairy, 
RR 1, Kite, Ga. 


Gaffney, Robert L.—Sales engineer, Len- 
nox Furnace Co., Marshalltown, Iowa. 
(Mail) 412 E. Church 


Gardner, Basil K.—Service manager, The 
Stewart Co., Dallas, Tex. (Mail) 11217 
Desdemona 


Gates, J. B.—Manager, hydraulic products 
div., Thompson Products, Inc., 2196 
Clarkwood Rd., Cleveland 3, Ohio 


Graham, Virgil R.—Tool designer, Detroit 
Harvester Co., Zanesville, Ohio. (Mail) 
New Airport Road 

Guest, Richard W.—Student in agricultural 
engineering, North Dakota Agricultural 
College. (Mail) Menoken, N. D. 

Jackson, Calvin M.—Agricultural engineer 
(SCS), USDA. (Mail) RR 3, May- 
pearl, Tex. 


Kesinger, Donald A.—Product engineer, In- 
ternational Harvester Co. (Mail) 1730 
Sth Ave., Moline, III. 


Knoll, John E.—Student in agricultural en- 
gineering, North Dakota Agricultural 
College. (Mail) Cogswell, N. D. 

Landers, Jim—Staff representative, Good- 
year Aircraft Corp., 1210 Massillon Road, 
Akron, Ohio 

Lewellen, William H.—Engineer trainee, 
natural resources dept., Ohio Division of 
Water, Columbus, Ohio. (Mail) 38 W. 
Norwich Ave. 


Maxedon, Leslie E.—2nd Lt., USAF, 1605th 
A. B. Wing, APO 406, New York, N. Y. 
McClement, lan N. — Irrigation technician 
and salesman, Levin & Co., Ltd., Box 
167C G. P. O, Brisbane, Queensland, 
Australia (Continued on page 48) 
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Get the Details > 
Of Thompson's Versatile Light Metals ~~ _ 


Casting Operation 


F you use castings, you'll want this booklet which 
describes the versatile foundry facilities available 
to you at Thompson Products’ Light Metals Division. 


Over 50 years experience in research and manufac- 
ture of precision metal parts enables Thompson today 
to offer its facilities to all types of industry. 


This booklet details the entire light metals opera- 
tion at Thompson and features some of the many 
parts precision-engineered by Thompson for such 
diversified customer uses as airplanes and washing 
machines; buses and garbage disposers; tractors and 
outboard motors; automobiles and industrial engines. 
It describes, too, some of the many research and man- 
ufacturing pluses used by Thompson to insure you 
of quality parts, delivered when you want them. 


1955 + January + Agricultural Engineering 
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Fill in this coupon and mail today for your free copy: 


Department AE 

Light Metals Division 

Thompson Products, Inc. 

2269 Ashland Road, Cleveland 3, Ohio 


Please send me a copy of your booklet, "Creative Castings” 


Name 


Title 


Company 
Address 


City State 
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Kaiser Aluminum Farm Building Plans give 
Maximum Economy plus Strength and Utility 


Vo-ag teachers and county agents all over 
the country are now making effective use 
of these eight new Kaiser Aluminum plans. 


As a result, many farmers are getting 
the finest farm buildings they’ve ever had. 
Here’s why: 


The new Kaiser Aluminum building 
plans were designed by agricultural engi- 
neering specialists— most featuring low- 
cost pole-type construction. They provide 
maximum economy, consistent with maxi- 
mum strength and utility. 


Each plan is a complete set of blueprints 
—including section details, erection in- 


structions, elevations, bill of materials! 


In addition, each plan enables farmers 
to take full advantage of Kaiser Aluminum 
Roofing —in standard sheets, or in the new 
48”-wide size. 


Among its many advantages are light 
weight with strength, reflection of hot sum- 
mer sun, retention of winter warmth, long 
life with no red rust streaks, no rotting, no 
warping. And Kaiser Aluminum Roofing 
is economical because it requires less main- 
tenance, is easily applied, never needs 
paint. Permanently attractive. It’s the per- 
formance tested aluminum roofing material. 


Kaiser Aluminum 


The Quality Roofing for Better Farm Buildings 


ATTACH THIS COUPON TO YOUR LETTERHEAD AND MAIL TODAY! 
A sample set of plans will be sent without obligation to agricultural 
engineers and county agents. 


KAISER ALUMINUM & CHEMICAL SALES, INC. 


FARM BUILDING SERVICE 


5129 KAISER BUILDING, OAKLAND 12, CALIFORNIA 


Please send a set of the plans to: 


ORGANIZATION 


ADDRESS. 
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CITY AND STATE 


Applicants for Membership 
(Continued from page 46) 


McKnight, Elmer R.—President and manager, 
Markesan Implement Co. and LO-Boy 
Co., Markesan, Wis. 

Oberholtz, L. E.—Vice-president of engi- 
neering, Gleaner Harvester Corp., Inde- 
pendence, Mo. 


O'Brien, Michael—Assistant professor in 
agricultural engineering, University of 
California, Davis, Calif. 

Peterson, John—Self-employed (farm struc- 
tures), Harrold, S. D. 

Rogers, Charles H. — Pvt., U.S. Army. 
(Mail) U.S. 55489225, HQ. & HQ. 
Btry., 3rd G.M. Bn., 2nd G.M. GP. 
(SSM) Fort Bliss, Tex. 


Roller, Warren L.—Instructor in agricul- 
tural engineering and USDA agent, Pur- 
due University, Lafayette, Ind. 


Russell, Jerles E.—Engineering assistant, 
Allis-Chalmers Mfg. Co. (Mail) RR 1, 
Hubertus, Wis. 


Santos, Alvaro S.—Manager of ranch and 
farm, Villavicencio, Colombia, S. A. 


Sarcinelli, Salvatore — Research engineer, 
Centro Nazionale Meccanico Agricolo, 
Torino, Italy. (Mail) Via Thesauro, 2 

Shaddock, Roland E. — Agricultural engi- 
neer, Dunbar-Kapple, Inc., Geneva, IIl. 

Shute, George — Farm practice research 
analyst, International Harvester Co., 180 
N. Michigan Ave., Chicago 1, Ill. 


Smyth, Henry J. W.—Mechanical demon- 
strator in agricultural engineering branch, 
Agriculture Dept. Samaru, Zaria, Nigeria, 
Africa 

Stansell, James R. Jr—Assistant agricul- 
tural engineer, Southwest Georgia Branch 
Experiment Station, Plains, Ga. 

Swanson, Paul A. — Engineer, agricultural 
section, development div., Aluminum Co. 
of America, New Kensington, Pa. 


Temple, Thomas D., IIll—2nd Lt. US. 
Army. (Mail) Scotland Neck, N. C. 


Titcomb, Ralph M.—Graduate student in 
agricultural engineering, University of 
Maine, Orono, Me. (Mail) 16-G South 
Apt. 

Twedt, Lynn O.—Engineer trainee, Ralston 
Purina Co., Iowa Falls, Iowa (Mail) 
Box 410 

Ulfig, Charles C. Jr.—Junior engineer, J. I. 
Case Co. (Mail) 530 23rd St., Rock 
Island, Ill. 

White, Francis G. — Technical director, 
Granite City Steel Co. (Mail) Bob White 
Farms, Girard, III. 

Woodworth, Robert D.—Product designer, 
International Harvester Co. (Mail) 1107 
Sth Ave., Sterling, Ill. 


Zutshi, Dwarka N. —Charge man, Central 
Tractor Organization Unit No. 3, Mission 
House Bina, C. P., India 


Transfer of Membership Grade 


Bornstein, Joseph—Civil engineer (SCS), 
USDA, 6816 Market St., Upper Darby, 
Pa. (Associate Member to Member) 


Foss, Ray E.—Manager, northern div., Hilbe 
Engineering, Inc. (Mail) 3625 N. Fair 
Oaks Blvd., Carmichael, Calif. (Affiliate 
to Member) 


Griffiths, L. R.—Resident engineer, Massey- 
Harris-Ferguson, Inc., Batavia, N. Y. 
(Affiliate to Associate Members ) 

Scarborough, Ernest N.—Senior test engi- 
neer, Thompson Products, Inc. (Mail) 
RR 3, Chardon, Ohio. (Associate Mem- 
ber to Member) 
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Write for Bulletin #454 for information 
on the complete SEALMASTER line. 
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Keep ahead of the field today 
...in pace with the demands of 


the FARMER of the FUTURE! 


The F.F.A. classroom scene above is repeated 
all over America. Here, the Future Farmers of 
America—your farm machinery customers of 
tomorrow—are schooled in all phases of better 
farming methods. In addition to courses in crop 
rotation and animal husbandry, an integral part of 
the educational program consists of research and 
study on machinery for better performance and 
greater farm production. The farm buyer of tomor- 
row will be well aware of the advantages of a 
permanently sealed, anti-friction bearing on the 
machinery he buys! SEALMASTER Zone Hard- 
ened Ball Bearing Units with their exclusive com- 
bination of features, assure smooth trouble-free 
power transmission and long life. Keep ahead 
of the field today, abreast with the demands 
of tomorrow by insisting on SEALMASTER Ball 
Bearing Units in the products you build or buy! 


SEALMASTER BEARINGS A DIVISION OF STEPHENS-ADAMSON MFG. CO., 69 RIDGEWAY AVENUE, AURORA, ILLINOIS 
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NEWS SECTION 


(Continued from page 42) 


dealing with hay driers, trench silos, tobacco 
curing, and designing farm structures for 
crop processing. 

St. Clair A. Knight, Jr., will preside at 
a rural electric program with contributions 
on public relations, 4-H electric activities, 
chick brooding and farm wiring materials. 

Arvy Carnes will preside at a soil and 
water session dealing with watershed plan- 
ning, water rights, pump drainage, and irri- 
gation use of water. 

In all, 65 speakers are listed in the pro- 
gram. Program committee chairmen include 
A. Carnes, R. P. Kay, C. M. Merkel, A. M. 
Pettis and John T. Phillips, previously 
noted as presiding at various sessions. 


K9O..........2.5 to 3.6 H.P. 
K160.........3.6 to 6.6 H.P. 
os cio rainrarca moc 7 to 12 H.P. 
K660 (2 cylinder opposed) 12 to 26 H.P. 


1955 ASEE Annual Meeting 


"THE 1955 annual meeting of the American 

Society for Engineering Education will 
be held at Pennsylvania State University, 
State College, June 20 to 24. These dates 
are the week following the 1955 annual 
meeting of ASAE at Urbana, III. 


Ohio’s A-E Curriculum 
Accredited 


CCORDING to information from G. W. 
McCuen, chairman, agricultural engi- 
that institution was recently notified that its 
professional curriculum in agricultural engi- 
neering department, Ohio State University, 
neering had been officially accredited by En- 
gineers’ Council for Professional Develop- 
ment, for the full five-year period. 


Modern design, air-cooled Kohler Engines 
insizes from 2.5 to 26 H.P. offer a power 
range to fit all applications requiring a 
reliable and economical power source. 
Kohler branch offices are located in six- 
teen principal cities. Sales and service dis- 
tributors, throughout the country, have 
parts available, are ready to assist you in 
selecting a Kohler Engine best suited for 
your requirements. Write for information. 
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High-voltage magneto insures quick, all- 
weather starting. Efficient cooling at all 
operating temperatures and speeds. 
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This makes a total of 23 agricultural-en- 
gineering curriculums that now have ECPD 
creditation in the United States, two of 
which are curriculums of the University of 
California, at Davis and Los Angeles. 


Program for Next I-I Section 
Meeting 


THE subject “Cold Splining of Shafts” 
will be featured on the program of the 
next meeting of the ASAE lowa-Illinois 
Section to be held at 6:00 p.m. on Friday, 
January 21, at the new American Legion 
Club, 1623-15th St., Moline, Ill. The paper 
will be presented by H. Pelphrey of the 
Michigan Tool Co. and will cover methods 
used and advantages gained. 

A second feature on the program will be 
presented by W. V. Hukill, agricultural en- 
gineer, U.S. Department of Agriculture, 
stationed at Ames, Iowa, who will discuss 
the subject “Crop Drying and its Effects on 
the Farm Machinery Industry.” 


Chinese Agricultural Engineers 
Organize 


‘THE agricultural engineers of Taiwan 
(Formosa) have organized the Chinese 
Society of Agricultural Engineers, which its 
founders report is to be an organization 
similar to ASAE. Over 300 eligible per- 
sons have applied for membership in the 
new organization, and its first meeting was 
held last month at Tainan Engineering Col- 
lege, Tainan, Taiwan, to elect officers and to 
adopt a constitution and by-laws. The or- 
ganizers of the new society extend an invita- 
tion to Chinese students abroad, who major 
in or are interested in agricultural engineer- 
ing, to make application for membership in 
the new society. 

The individuals who have taken the ini- 
tiative in getting this new organization of 
agricultural engineers started, are C. King, 
professor and head of the agricultural engi- 
neering department, National Taiwan Uni- 
versity, Taipeh, Taiwan, and F. C. Ma, 
senior specialist of the Joint Commission on 
Rural Reconstruction of the same city. In- 
quiries concerning the CSAE may be ad- 
dressed directly to these two individuals, or 
to K. S. Fang, 971 Bradford St., Pomona, 
Calif. 

Exactly 10 years ago the first farm ma- 
chinery society was organized by a handful 
of agricultural engineers in Chunking, then 
the war-time capital of China. Due to the 
widely scattered membership and the fre- 
quent change of location of its members, 
when the war ended, the organization had 
only a short existence. 


Research Reports 


THE federal government is conducting or 
sponsoring scientific and technical re- 
search at a current rate of $2 billion a year, 
mostly for defense purposes. By far the 
largest share represents applied research and 
development. This research generates a vast 
amount of non-confidential technical in- 
formation that is available to businessmen 
and researchers who are interested in de- 
veloping new production processes, in mak- 
ing technological improvements, and in 
avoiding duplication of research efforts. 
Even ideas for new products have been 
sparked by these reports. 

Some 350 such reports are described each 
month in “U.S. Government Research Re- 
ports” (formerly “Bibliography of Tech- 
nical Reports’) which is available from the 
Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington 25, D. C., 
or any of the U.S. Department of Com- 
merce field offices, at $6.00 a year. 
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OLIVER PRESENTS THE SUPER 88 


Today’s most powerful Row Crop Tractor 


Now more powerful than any other 
row crop tractor, the Super 88 has 
49.81 max. h.p. on the drawbar. 

It pulls bigger implements, han- 
dles heavier loads under tougher 
conditions and comes through with 
flying colors every time. 

Tops in economy, too, the Super 
88 set the record in recent nation- 
ally recognized tests. It has a new 
high in compression ratios —7.0:1— 
to squeeze extra power from every 
drop of fuel. Offers your choice of 


gasoline or diesel engine, whichever 
costs less to run. 

““Hydra-lectric’’ control system 
raises and lowers implements and 
regulates depths at the touch of a 
lever. The Super 88 has the widest 
range of speeds in farming: five 
working speeds, plus one road speed, 
plus two reverse...and it has 
Oliver’s famed Independently Con- 
trolled PTO. 

Best news of all, the Super 88 
makes all these advancements in 
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gor ome oer ee 
Fy 


tractor design available at a com- 
petitive market price. 

The new 88 is one of the Oliver 
Super tractors—models 55, 66, 77, 
88 and 99—developed to offer a 
standout value in each of five power 
classes. 

The Oliver Corporation, 400 West 
Madison Street, Chicago 6, Illinois. 


~ OLIVER 


“FINEST IN FARM MACHINERY” 
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Plain Bearing Cam Clutches 


Morse Chain Co., 7601 Central Ave, 
Detroit 10, Mich., announces a new line of 
low-cost plain bearing cam clutches for in- 
dexing, overrunning and backstop applica- 
tion. Called the PB Series, these clutches 
are basically designed for operation in the 
lower speed and torque ranges. These self- 
contained units include long bronze bearing, 
hardened and ground steel inner and outer 
races, a full complement cam and energiz- 
ing spring assembly, a snap ring, and a 
grease fitting for lubrication. The clutches 
are prelubricated at the factory. 


The hardened ball-bearing steel cams 
feature a constant-pitch spacing design that 
avoids cam crowding and single-cam locking 
conditions. Shape of the cams is such that 
they cannot roll over under overload or peak 
torsional loads. A flat contour beyond the 


Digs Up to 


600 Bushels per Hour 


ae 


= ? V4 Me a, _ 
It's WISCONSIN. POWERED 


As much as ten tons of carrots or red beets per hour or a com- 
parable amount of onions is handled by this Chickering Vege- 
table Harvester, built by Chickering Vegetable Equipment Co., 
Inc., Belding, Michigan. Power is provided by a V-type 4-cylinder 
Wisconsin Heavy-Duty Air-Cooled Engine. 


Everywhere in the agricultural field Wisconsin Engines get the 
nod wherever equipment reputation is built by reliability. Build- 
ers know Wisconsin Engines stand up and deliver day after day 
on all assignments because of features like these: Tapered roller 
bearings at both ends of the crankshaft, absorb all combinations 
of thrusts, preventing shaft wear and “bell mouthing”. Also, 
fool-proof air-cooling eliminates no less than 26 separate parts 


generally required for a liquid-cooled engine. These ' 
features, plus an easily-serviced outside magneto ee 
with impulse coupling and heavy-duty con- ( 

struction are responsible for dominance in 


the 3 to 36 hp. field. 


Write for bulletin covering all 4-cycle single- 
cylinder, 2-cylinder and V-type 4-cylinder 


models, 3 to 36 hp. 


‘TO FIT THE 
MACHINE 
“Saar 


A 8160-14-I 


loads above normal capacity rating and pre- 
vents the cams from injuring the races or 
damaging the energizing springs. 


New Twine-Tie Pickup Balers 


J. I. Case Co., Racine, Wis., announces 
two new automatic twine-tie pickup balers 
No. 130, a one-man machine and designed 
for the family-size farm, and the No. 140, 


for heavier duty operation, including custom 
work. These balers include a new needle 
design which provides greater clearance for 
incoming hay. 

A large-diameter pickup cylinder permits 
clean lifting of hay. The pickup assembly 
can be quickly adjusted for height as the 
control is easily accessible from the tractor 
seat. These balers feature simplicity of 
construction and operation and have a min- 
imum of working parts and an improved 
folding action in the baling chamber which 
saves power for slicing and pressing bales. 


High-Strength Low-Alloy Steels 


International Nickel Co., 67 Wall St., 
New York 5, N. Y., will send on request to 
interested readers a copy of its 16-page 
Bulletin A-61 describing a group of high- 
strength low-alloy steels, their characteristics, 
corrosion resistance, how they are formed 
and worked, and the design factors involved 
in their use. Applications in many fields are 
given and the economics of application are 
explained. 


Rubber, Plastics Buying Guide 


The General Tire & Rubber Co., Indus- 
trial Products Div., Wabash, Ind., will send 
on request to interested readers a copy of its 
16-page buying guide (Catalog No. 786) 
devoted to molded and extruded rubber and 
extruded plastic. It is designed to help both 
technical and non-technical personnel and 
contains basic information covering specifi- 
cations, terms, definitions, performance char- 
acteristics, tolerances, and tables of the 
properties available in the many types of 
common rubber and plastics compounds. 


Five New Tractors 


International Harvester Co., Chicago, IIl., 
announces five new Farmall tractors with 
new modern styling — Farmall Cub, 100, 
200, 300 and 400. They replace the former 
Farmall Cub, Super A, Super C, Super H 
and Super M-TA. Each tractor includes the 


fast-hitch introduced by the Company in 
1953. The two larger sizes have the torque 
amplifier and independent power take-off, 
and they also have the new hydra-touch 
hydraulic system. The Farmall 200 is avail- 
able with the new hydra-creeper drive per- 
mitting speeds as low as 4 mile an hour 
for transplanting work. 
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farmers use 
EW TpDEA 


ianure Spreaders 
i than any other make 


These four BEST SPREADER 
BUYS are the reasons why= 


New Idea’s Lowest Priced Spreader—No. 14-A 


. — erp ganas sree memmmenonne ce carnage ge “opo-cascetenonomenaate on pe caesar anoee tren nant Raman ae ” 
ee ee 


hitch or unhitch in seconds. Flared, non- do a real spreading job on the larger farms. 


Heavy steel framework is lined with select 
wood. Large upper cylinder and heavy duty 


For tractor or team, | 


, choking bed gives extra capacity. Wide up- 
available on rubber or steel wheels—No. 10-A | 


} 
i per cylinder is placed ahead so top of 


mace ae 
newnamiantetin, | 
i Every year more farmers make the compari- New No. 15 P.T.O. Spreader 
al son and ow a — Reasons why? NEW IDEA'S biggest (120 bu. capacity) 
7. ; NEW IDEA'S original widespread paddles spreader cuts manure hauling to the quick. 
© can't be beat for wide, even spreading. P.T.O. provides the constant power for wide, 
NEW IDEA spreaders are convenient. They even spreading. It's built big and sturdy to 
i 
4 
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distributor take care of extra big loads. Has 


TMA ei oR saith | d . d fi + Thi . | 
7 = SS eee ee ee eee big tires which ride on tapered roller bear- 
cylinder proper clearance to take out bot- ing wheels. It's quick on and off any tractor 
tom of load. and operates easily over rough ground. 
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World's fastest selling spreader—§ COL , y 8.8. A, 
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PERSONNEL SERVICE 
BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. 


POSITIONS OPEN—-JUNE—O-181-628, 197-629. 
JULY—O-205-634, 209-636, 219-638, 222-639, 
231-642. AUGUST—O-251-648, 244-649. SEP- 
TEMBER—O-276-650, 262-651, 293-654. OCTO- 
BER—O-326-656, 332-657, 327-659, 353-660. 
NOVEMBER—0-374-661. DECEMBER—O-403- 
662, 403-663, 417-664, 412-665. 


POSITIONS WANTED — JUNE — W-199- 137. 
JULY—W-177-138, 224-141. AUGUST—W-237- 
142, 252-143, 265-144. SEPTEMBER—W-246- 
147, 266-149, 294-150. OCTOBER—W-296-152, 


330-153, 340-154, 365-155, 349-156. NOVEM- 
BER—W-369-157, 372-159, 375-160. DECEM- 
BER—W-400-161, 406-162, 371-163, 391-164, 


409-165, 411-166. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEERS (2) assistant 
professor and professor rank, for teaching and 
research, one in farm machinery, and one in 
farm engines and tractors, in North Central 
land grant university. BS and MS or PhD in 
agricultural engineering or equivalent academic 
training or training and experience in industry. 
Experience desirable in teaching, public service 
research, or related commercial experience in 
farm power and machinery field. Usual personal 
qualifications for college teaching and research. 
Excellent opportunity in well-planned teaching 
and research programs already under way and 
supported by good facilities. Salary open. 
O-434-666 


AGRICULTURAL ENGINEER, graduate re- 
search assistant in chemical weed and brush 
control in a midwestern land grant university, 
in active project established in close coopera- 
tion with departments of field crops, animal 
husbandry, horticulture, and forestry, and the 
U.S. Department of Agriculture. Appointee may 
carry up to 12 hours per semester in the Grad- 
uate School. With full under-graduate prepara- 
tion he can complete the requirements for an 
MS deg in three semesters or possibly less. BS 
deg in agricultural engineering, or equivalent, 
with above average scholarship. Appointment 


effective at convenience of appointee, prefer- 
ably before February 1. Salary $1500. O-437-667 


PRODUCT SALES MANAGER, for product 
development, sales and service engineering, 
field sales and training, liaison with production 
department and research laboratory on new 
product developments, in irrigation field with 
large midwestern manufacturer of plastic pipe. 
BS deg in agricultural engineering, or equi- 
valent, and engineering experience with a water 
district, preferably with sales interest. Travel 
to irrigated areas necessary. Excellent oppor- 
tunity for advancement. Salary up to $500 per 
month with bonus participation and usual bene- 
fits. O-438-668 


AGRICULTURAL ENGINEER for product 
design, development and field testing of tillage 
implements and related farm equipment, with 
major or full-line manufacturer, Midwest loca- 
tion. Age 25 or over. BS deg in agricultural or 
mechanical engineering or equivalent and two 
to three years or more of engineering experi- 
ence. Farm background helpful but not re- 
quired. Excellent opportunity for advancement. 
Retirement, hospitalization and insurance bene- 
fits. Salary open, depending on experience and 
qualifications. O-441-669 


AGRICULTURAL ENGINEER for research 
and teaching in irrigation engineering and ter- 
racing with Southern land grant university. 
Age 30 to 45. MS deg in agricultural engineer- 
ing, or equivalent. Experience in terracing or 
irrigation, with soil conservation, or in power 
and machinery plus one of the above. Must 
have pleasant disposition and be able to get 
along with fellow workers; see opportunities 
and organize work. Opportunities will depend 
on initiative and ability. Position on 12-mo 
basis with usual vacation period. To be filled 
soon as possible. Salary $5500-6500. O-442-670 


AGRICULTURAL ENGINEER, instructor or 
assistant professor rank, for research (%) and 
teaching (4%) in either rural electrification or 
power and machinery, in an eastern land grant 
university. Age under 45. BS or MS deg in 
agricultural engineering, or equivalent. Usual 
personal qualifications for teaching and re- 
search. Staff members may take up to 6 credits 
of course work per semester. Opening effective 
July 1. Salary $5000 or over. O-447-671 


AGRICULTURAL ENGINEERS (4), gradu- 
ate research assistants, any branch of agricul- 
tural engineering, in an eastern land grant 
university. Age, under 40. BS deg in agricul- 


tural engineering with above average scholar- 
ship, and interest in graduate study. Research 
or teaching half time. Up to 10 credits per se- 
mester graduate study. Should be able to com- 
plete requir2sments for the MS deg in three 
semesters. Salary $1572. O-447-672 


NEW POSITIONS WANTED 

AGRICULTURAL ENGINEER for design, 
development, sales, service, or management in 
power and machinery field with manufacturer, 
consultant, or trade association in Midwest. 
Limited travel. Married. Age 28. No disability. 
BS and MS deg in agricultural engineering, 
1951 (mechanical option), University of Mis- 
souri. Experience as tooling engineer, liaison 
engineer, and project engineer. War enlisted 
service in Navy over 2 yr, S 1/C, radar oper- 
ator. Available on 45 days notice. Salary open. 
W-424-167 


AGRICULTURAL ENGINEER for sales, 
service, or research work in rural electrifica- 
tion in the Midwest. Married, no children. Age 
27. No disability. BS deg in agricultural engi- 
neering, Purdue University, 1949. Three years 
with Rural -Electrification Administration in 
power use program traveling Iowa, Wisconsin, 
and Illinois. Two years enlisted service U.S. 
Marine Corps; now 2d Lt., Army National 
Guard. One year managerial trainee in retail 
lumber and building materials. Farm back- 
ground. Available on short notice. Salary open. 
W-429-168 


MECHANICAL ENGINEER for product test- 
ing in the farm implement industry. Age 35. 
Married. Vision corrected by glasses. BS deg 
in mechanical engineering, Michigan College of 
Mining and Technology, 1953. Farm back- 
ground. Military service 2 years. Laboratory 
and field experience in preparing test proce- 
dures and writing reports on farm implement 
tests, 1% yr. Will travel. Salary $450 per mo. 
W-427-169 


AGRICULTURAL ENGINEER for test, de- 
sign, development, research, or writing in 
power and machinery field in industry or public 
service. Slight preference for western U.S.A. 
Prefer some travel. Single. Age 29. No dis- 
ability. BS deg in agricultural engineering, 
January, 1954, University of Nebraska. Farm 
background, including 2 yr full time operating 
experience before entering college. Part-time 
work on experiment station farm 2 yr while in 
college. Project engineering 1 yr since gradu- 
ation, with farm equipment manufacturer. War 
noncommissioned service in Army, 3 yr. Avail- 
able Feb. 15. Salary $425 per mo. W-431-170 


4 
DO YOU KNOW dh C 
HOW TO ”} 
DETERMINE ¢ 


THE CORRECT f, 
HORSEPOWER | g JZ 
RATING OF A Bi . 
V-BELT? = -7> 


te is 
WS 
GB ip ee 


FREE 


See your D-A distributor or write Dept. AE-I for 
catalog that includes conversion tables, engineer- 
ing data, latest Rubber Manufacturers Association 
horsepower ratings, drive selections and helpful 
Do's and Don'ts of V-belt operation. 


‘DURKEE-ATWOOD CO 


MAin 0441 + Minneapolis 13, Minnesota 
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Maintenance 
ENGINEERS 


= The horsepower transmitted depends on: belt 
speed; sheave sizes; belt length; belt cross 
section; as well as careful installation. 

Sales plug: For complete V-belt information 
see your local D-A distributor or write Durkee- 
Atwood Co., Minneapolis 13, Minnesota. 


COPY! Handy Tips on V-belts and V-drives 


WHEN 


Weld 


ing feature. 


“after 50 years 


Gripco Pilot-Projection 


Circular pilot designed for quick, easy 
positioning of nut over bolt hole for 
instant resistant welding. No jigs, no 
fumbling, no waste of time. Furnished 
with or without famous Gripco lock- 


a nut for blind assemblies or 


YOU extra threaded depth, use one 


Gripco Countersunk 

Weld Nut 
Eliminate time-wasting retapping of 
nuts after welding. Exclusive counter- 
sunk nut bottom does away with foul- 
ing of nut threads by weld spatter. 
Available with or without Gripco lock- 
ing feature. 


Gripco weld nuts are pont members of the Gripco 
Lock Nut family that 


as for 50 years provided posi- 


tive holding action for quicker fastening application at 
less cost. Also included in the Gripco line: Gripco Lock 
Nuts, New Gripco “‘Clinch” Nuts, Gripco Hi-Nuts in 
all standard sizes. For any fastening problem, look to 
Gripco first. Write for samples and full details. 


still holding strong” 


311-M S. MICHIGAN AVE., CHICAGO 4, ILL. 
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“For over twelve years, 


the U.S. Rubber Company...” 


HARRY E. HUMPHREYS, Jr. 


President, 
United States Rubber Company 


“For over twelve years the United States Rubber Company has offered its em- 
ployees the Payroll Savings Plan, whereby they can systematically and regularly 
save in United States Savings Bonds. Over those years, tens of thousands of our 
employees have joined the Payroll Savings Plan with direct benefits to them- 
selves and their families. Such employees are better employees because with 
more personal security and freedom from economic worry, there is less absen- 
teeism and personnel turnover, fewer accidents and greater employee respon- 
sibility. Such regular investment in Bonds contributes also to the economic 
strength of the nation. By thus promoting a sounder dollar, business also 
directly benefits itself. That’s why we at United States Rubber endorse the Pay- 


roll Savings Plan for Savings Bonds.” 


Mr. Humphreys cites three important benefits of the Pay- 
roll Savings Plan: Payroll Savers build personal security 
.-. production curves reflect serious-minded workers and 
reduced absenteeism . .. the national economy is strength- 
ened by a growing reservoir of future purchasing power— 
more than 49 billion dollars in U. S. Savings Bonds, cash 
value, held by individuals. 

There is still another big advantage in the Payroll Sav- 
ings Plan: it is easy to install and maintain. 

If you do not have the Payroll Savings Plan, or if you 
have the Plan and your employee participation is less than 
60%, here’s all you have to do to help your employees, your 
company and the country: 

Write today to Savings Bond Division, U. S. Treasury 


Department, Washington, D. C. Tell them you want to join 
the United States Rubber Company and the 45,000 other 
companies that are making an important contribution to 
national security and a sounder dollar. 

Your State Director, U. S. Savings Bond Division, will 
contact you promptly. He will explain the simple procedure 
of installing the Plan and will show you how to conduct a 
simple, person-to-person canvass that will put a Payroll 
Savings Application Blank in the hands of every man and 
woman in your plant and offices. 

That’s all you have to do. Your employees will do the rest. 
They are as interested in their own future as you are in 
yours. Give them an opportunity to build personal security 
for themselves and a better America for their children. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council aad 


AGRICULTURAL ENGINEERING 


1955 + January + Agricultural Engineering 


ry. 
ie | : 

Sa uh 
4 pe | 
; : : } aa / ig PP Pe ; 
ae adi? hth lt aye ER . 
| gt 2s 
Ba ZA (s§ > —e 
‘cal ZZ > SS ‘2 
oo Ne ae 
oe ee = 

7 ae | 
ale pt NC 
iit: G Fa, eS SX Q i! 

ea ; = ; Yyy Uy Yj, 24 i 2 ‘a : s 

sg? Re LE taste See fh Fox y Nut ee. ge aes cS 

ae RS Sn al bees | ith m 
a7 | id is y as eae wil 
ue oa aS 2 Y) ——"" 
atypia | — ih cikaun i, tlalaanabiltaeiall 
ne: “7 

| 
| j ee : 

% : 

Ake : 
thee : : | : 
haere 

guee 3 
a ee O7 | 
ms ‘ 

au 55 


Index to Advertisers 


nuovevnnngnnengaouucuounnnnatanegngnn a UUUU TUNA AMMAN HELLO ANAA TOE UUUUUUAAA ARUN 


Professional Directory 


RATES: 80 cents per line per issue; 40 cents 


hou Get Corp. NN ns oe 50 per line to ASAE members. Minimum charge, 
five-line basis. Uniform style setup. Copy must 
rH Bearings Co. of America. > ac... OD Ch SOS Sp Gout 68 ante et Gutenes. 
Sats TMM 
Gare Blood Brothers Machine Co... 41 Mechanics Universal Joint Div., J. F. SCHAFFHAUSEN 
eS os Borg-Warner Corp... 11 : 
=" oe ee ee fic ieee P Agricultural & Seles Engineering 
ae Morse Chain Co... sssss—ts—SsSCSéi—i'S Research Farms: United States - Canada 
oa Caterpillar Teacter Co, —___.__. 14 Market Development, Sales Training, 
Poee . New Departure, Design, Public Relations, Editorial Services 
bo Ki Chain Belt Co. ETE DIET 3 Div. of General Motors ee 3rd cover IRVINGTON-ON-HUDSON, NEW YORK 
ae Chpyeter Coop, 8 New Idea Farm Equipment Co. 553 
ie COPIES AVAILABLE 
ek Deere & Company... 12 ; 3 ‘ 
.. pany The New York Air Brake Co. 46 Agricultural Engineers 
<4 Diamond Chain Co. 10 The Oliver NER ee SCN 51 Yearbook 
Durkee-Atwood Co. 54 Spraying Systems : —n 56 Contents includes (1) ASAE-Approved Standards, 
re enn 8. eee ee Nee ee ee Recommendations, and Engineering Data; (2) 
te Directory of Suppliers to Agricultural Engineers; 
Ethyl! Corp. ——____ 45 Stephens-Adamson Mfg. Co. - Beas ee oe a aan 
Grip Se ie ae ee 54 Thompson Products, - 47 Officers, Divisions, Sections, and Committees. 


Hydreco Div., 
The New York Air Brake Co. _ 46 


The Timken Roller Bearing Co. 4th cover 


Published by the American Society of Agricul- 
tural Engineers, this publication is an essential 
and frequently consulted reference source for 
every agricultural engineer, as well as for any 


The Torrington ihc cesiccadenssscacs individual, organization, or library in need of the 

Ingersoll Products Div., particular information it contains. 
Borg-Warner Corp. 16 ee Copies of the current edition of AGRICULTURAL 
a oe : ENGINEERS YEARBOOK are available at $5.00 
International Harvester Co.____ 6 EE eee 4 per copy postpaid. Send order with remittance to 
Willys Motors, Inc. si American Society of Agricultural 

as Kaiser Aluminum & Engineers 
Pres Chemical Sales, Inc. 48 Wisconsin Motor Corp... «52 St. Joseph, Michigan 


the BADGE 


_S. a SPRAYING 


| of him who 
FOR EVERY. Wit SRTILIZER 


BELONGS 


: 

a 

i 

4 

; — & . . 

NEED SPRAYING LIVESTOCK ESPITE the presumption it sets up, 
INSECTICIDE © FUMIGaTion SPRAYING || mere membership in the American Society of 

4 


rE nine {| Abpticultural Engineers is no proof of a man's 

high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 


Over 400 interchangeable orifice 
tips to fit any TeeJet Spray Nozzle 

...+ give you a choice to meet the 
need of any crop and any type of 

spraying. Tip types include flat 
spray, hollow cone, full cone, and 

straight stream. Try TeeJet Spray 
Nozzles . . . proved best in the 

field . . . guaranteed for exact 
performance. 


Patent No. 
2,621,078 
RELATED EQUIPMENT .. .. wide range 
of related equipment such as BoomJet for 
‘ -_ single nozzle ecatinenn spraying in pat- 

Cc terns up to 66 feet wide . .. GunJet spray 
ee iy guns for spraying trees, cattle, and scrub 
. Y_m& growth ... and strainers, connectors and 


7 fittings. 
For Complete Information . . . write for Bulletin 58 
2s. 588" SPRAYING SYSTEMS CO. 


3226 Randolph Street ¢ Bellwood, Illinois © USA © 


£ 
2 


native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Associate Members — furnished either in pin with 


safety clasp or lapel button — $3.50 each. 


With red ground for Affiliates — furnished only 


in pin with safety clasp — $3.50 each. 
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Send orders to ASAE, St. Joseph, Michigan. 
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Call on 


NEW DEPARTURE 


PRICE!—Savings of automation in 
New Departure plants are reflected 
in prices impossible with less modern 
methods. Here a unique machine 
automatically assembles refrigerator 
door bearings with notable 
savings for the buyer. 


PLUS ENGINEERING SERVICE—There’s no 


substitute for experience . . . and New Departure 
offers you an unmatched backlog of accumulated 
ball bearing knowledge. So whenever the prints 
call for ball bearings, check with New Departure 
for engineering assistance in bearing selection and 
application. Phone, wire or write . . . you'll get 
action from New Departure—PDQ! 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT 


QUALITY ! — Painstaking 
quality control, at every 
manufacturing step, works 
to approach perfection in 
every bearing. Here you 
see an electronic inspection 
of operational noise level. 
Any sub-standard part is 
automatically rejected. 
There’s no chance for error. 
You are sure of top quality 
—every time! 


NE w/ ‘ 


\ 


~) 


DELIVERY !—Electronics work at 


New Departure! Bearing races are 
speedily sorted into six dimensional 
classifications by this machine. Vol- 

™ ume is up because New Departure 
| invested in this modern equipment. 


_— 
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if. DEPARTURE 


BALL BEARINGS 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 
LS 


How John Deere Designs Smooth Shifting 
Into Its Combine Transmission 


INCE rigid shaft alignment is the best way to insure 

accurate gear meshing and smooth shifting, John 
Deere engineers mount gear shafts in their combine 
transmission on Timken® tapered roller bearings. 


Timken bearings hold shafts in rigid alignment be- 
cause tapered construction enables them to take radial 
and thrust loads in any combination. Line contact 
between rollers and races in Timken bearings insures 
load-carrying capacity to spare. Shafts can’t get out of 
line, gears mesh smoothly, wear less. 


Using Timken bearings, John Deere engineers can 
count on power savings, too. The true rolling motion 
and extremely smooth finish of Timken bearings prac- 
tically eliminate friction. And since Timken bearings 
keep housings and shafts concentric, closures are more 
effective. Lubricant stays in, dirt and moisture stay out. 


By using Timken bearings, agricultural engineers 
can solve three of their biggest design problems: 1) 
combination loads, 2) dirt, 3) ease of operation. 
Timken bearings can be counted on to make equip- 
ment operate more easily, last longer. And they’re 
made of the best bearing steel available. To make sure 
it’s the best, we make our own—the only U. S. bearing 
manufacturer that does. 


Write for your copy of “Tapered Roller Bearing 
Practice in Current Farm Machinery Applications”. 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Cable address: ‘‘TIMROSCO”. 
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